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i PNEUMOPERITONEUM IN THE TREATMENT OF PULMONARY EMPHYSEMA* 
E 
; M. G. Carter, M.D.,f E. A. Garensiter, M.D.,t ann A. Kytionen, M.D.§ 
BOSTON, MASSACHUSETTS, AND NEW HAVEN, CONNECTICUT 
' ULMONARY emphysema is one of the most Reich,® in 1924, was the first to study the effect 
=a d common, disabling and chronically progres- of pneumoperitoneum on the ventilation of patients 
sive diseases seen in a general hospital. The usual with emphysema. He observed elevation of the 
sequence of emphysema, bronchitis, fibrosis and diaphragm by the injected air together with in- 
progressive respiratory insufficiency has defied creased diaphragmatic excursion and consequent 
@ attempts at prevention or treatment. increased minute respiratory volume, reduction in 
@ General therapy of this disorder has included dyspnea, greater ease in raising bronchopulmonary 
@ intermittent administration of oxygen and the use secretions and subjective improvement. 
of bronchodilators and antibiotics — all of which Unaware of Reich’s previous work Piaggio- 
® increased the life span of these patients by mini- Blanco,’ in 1937, reported clinical improvement 
mizing the severity of acute bronchial infections. in 2 patients with emphysema treated by large 
Attempts at specific therapy have been varied. pneumoperitoneum injections of 1 to 5 liters of 
Costal chondrectomy was used by Freund! in 1906, air. No subsequent reports of this treatment have 
TaBLE 1. Clinical and Pulmonary Ventilatory Data on 3 Patients with Advanced Fibroid Tuberculosis and Associated 
Emphysema, before and after Pneumoperitoneum Treatment. 
Case Sex AGE Type or TUBERCULOSIS DurATION PNEUMOPERITONEUM Maximum WaAtvkincG INDEX VITAL 
3 No. BREATHING CAPACITY 
P Capacity 
‘ DATE AMOUNT 
; én liter |min. % ce. 
: ry ie M 29 Bilateral apical fibrocavernous disease, f 95s 10-47 None 40 (Unable to walk) 1260 
. 4 with retraction and emphysema 6-48 - 42 55 1350 
nid a 1-49 reg ye 49 53 2440 
la Sn M 41 Far-advanced bilateral fibrocavernous 8-47* hs 56 41 1850 
i disease, with emphysema 10-477 a 46 57 1600 
M 48 Bilateral apical fibrocavernous disease, 12 yr. 11-48 None 32 62 3080 
with retraction and emphysema 1-49 ++ 48 46 3140 
es, 4 *48 hr. after refill. : 5 i 
in q 16 wk. after refill, 


with some improvement in the symptoms due to appeared other than a general discussion of these 
‘mphysema of long duration.2 Compressed-air authors by Banyai.’ 

cabinets and intermittent abdominal compressors 

‘ave been used to facilitate the difficult expiratory SELECTION OF PATIENTS 


phase of respiration.® These were too cumbersome The fret 3 ne = a 
I . ied were receivin ~ 
“r general use. Abdominal belts, such as those 1e first J patients stuc &P 


tescribed by Kountz and Alexander,’ are of little ™operitoneum treatment for active pulmonary 
value in patients with scaphoid abdomens, against tuberculosis. All had severe dyspnea when pneu- 
which the belts can exert no real pressure.‘: ® moperitoneum was omitted and felt relieved when 











itom the T ic Surgery Service, Boston City Hospital, the Physiol. treatment was reinstituted. It was then observed 
ce, Hosp} 7" a § »f , : acic Serv- " i a . 1 = 
Pa ole Raphael, New Haven, Connecticut. that all 3 had marked pulmonary emphysema sec 
heatment of They grant from the Foundation for the Study and ondary tocontracting fibrosis in areas of tuberculous 
Rania om "yjcurgeon in charge of thoracic surgery, Hospital of disease. These findings were confirmed by physio- 
Be: oe 3 Hospital. *? Est ——— ta logic studies (Table 1 and Fig. 1). This observation 
ites of Health, Senet tieaeentge fellow of the meson. suggested to us the possibility of using pneumoperi- 
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4s, and assi Sistint resident surgeon, Massachusetts Memorial Hospi- —— me oe : rae or 
“J SSistant v 


ty > reside s re. iy ; ory “rvice sto . . be 
City Hospital. resident surgeon, Thoracic Surgery Service, Boston sociated with tuberculosis. 
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Clinical criteria were then established for the 
acceptance for treatment of nontuberculous patients 
with emphysema. These required that each patient 
should have pulmonary insufficiency with dyspnea 
that was incapacitating for work, that cor pulmonale, 


pneu moperitoneum treatment was 


patients with severe emphysema, who were critically 
ill because of impaired tussive force and retained | 
bronchopulmonary secretions after thoracic sur- 
gery. A total of 22 cases are here reported, 
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extended to 





Ficure 1. Roentgenograms of the Chest in Case 1, Illustrating the Original Emphysema and the Degree of Pneumoperitoneum 
Associated with Improved Pulmonary Function. 
The roentgenogram on the left was taken on October 6, 1947, that in the center on June 16, 1948, and that on the right on 
December 4, 1948. 


if present, should be minimal, that pulmonary in- 
fection should have been adequately treated, that 
bronchoscopy and other studies should have ruled 
out tumor, active tuberculosis, bronchial obstruc- 


MetTuHops oF StTupy 


All patients were admitted to the hospital for 
study prior to induction of pneumoperitoneum. 


In the history particular emphasis was placed on | 


TaBLe 2. Summary of Clinical Data from 16 Patients with Pulmonary Emphysema Treated by Pneumoperitoneum. 








Case 
No. 


Sex 


AGE 


ALLERGY 


Asthma (to wool) 
0 
0 
0 
Asthma 
Hay fever 
0 
0 
0 
Asthma (20 yr.) 
0 


0 
0 


0 
Asthma (20 yr.) 








Past History 


CARDIAC 


0 
0 
0 


Arteriosclerotic heart disease; 


digitalis. 


Arteriosclerotic heart disease; 


digitalis. 
0 


Arteriosclerotic heart disease; 


digitalis. 
0 
0 
Hypertensive heart disease; 
digitalis. 


Digitalis 
0 
Digitalis 0 
0 
0 
0 


*Arm to tongue, magnesium sulfate method. 


TNot available. 


tion and severe bronchiectasis, and that decompen- 
sated heart disease should not be present. 
After this study had progressed sufficiently to 


demonstrate marked improvement in some patients, 





SyMpToMS 


OTHER DYSPNEA COUGH 
0 +++ Severe 
0 +++ Severe 
0 ++++ Severe 
0 ++++ Severe 
Paraplegia ++++ Severe 
Poliomyelitis ++++4 Severe 
Inguinal hernia +++4 Severe 
Influenza ++++ Severe 
Duodenal! ulcer ++++ Moderate 
Abdominal operations +++ Moderate 
0 ++ Moderate 
0 ++ Severe 
0 +++ Moderate 
0 +4+4+-+ Severe 
0 ++ Moderate 
++ Severe 


occupation, allergies and asthma, c 
background and familial disease. 
examination included observation of 
and quantity of the sputum and 





SPUTUM 


Copious 
Copious 
Copious 
Moderate 


Copious 
Copious 
Copious 


Copious 
Moderate 
Moderate 


Slight 
Copious 
Moderate 
Copious 
Moderate 
Copious 


ardiorespiratory 
The physical 
the character 
its investigation 






















FSS FENN EMR Date om Ape 















Vol 


for 
sha 
Spe 
det 
pre. 
gra 
Flu 
obs 
peri 
mat 

P 
forn 
indt 
in t 
tenc 
nary 
suff 
chia 
crite 
trea 
the | 


on 1: 
from 
adva 
bron 
in eV 


and ( 


Dys 


Cases, 


OW 


Were | 





12, 1950 | 


led for acid-fast organisms, estimation of the chest 
ong shape and measurement of the chest expansion. 
ealy Special investigation of the cardiac status included 
a determinations of the arterial and venous blood 


pressure and circulation time and an electrocardio- 
gram. Bronchoscopy was performed in every case. 
Fluoroscopy of the chest was performed by the same 
observer before and after induction of pneumo- 
peritoneum, with particular attention to diaphrag- 
matic motion and “trapping” of air. 

.* Pulmonary physiologic determinations were per- 
A formed on all medical patients before and after 
induction of pneumoperitoneum but were omitted 
in the postoperative cases. These studies were in- 
tended to evaluate objectively changes in pulmo- 
nary function with treatment, eliminate patients 
suffering primarily from clinically undetected bron- 
4 chial asthma or pulmonary fibrosis and establish 
4 criteria for the use of pneumoperitoneum in the 
treatment of emphysema. A detailed analysis of 
f the physiologic studies has been reported elsewhere. 


“STIR NAMIE BRC ARM 


— 


ROTTS Pe apewtie 





CLINICAL DaTa 





Table 2 summarizes the significant clinical data 
on 14 male and 2 female patients whose ages ranged 
iton | ‘tom thirty-five to seventy-four years. All had far 

@ «vanced pulmonary emphysema with chronic 
bronchial infection. The mentality seemed dulled 
in every case, apparently owing to chronic anoxia, 
and each patient was preoccupied with the very 


neum 
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were ambulatory but with severe restrictions. The 
last group could walk only slowly and could ascend 
one flight of stairs, but with distress. None had been 
able to work for several months prior to admission. 

Cough and sputum were the next most distressing 
symptoms. Most patients complained of constant, 
severe, productive cough, and 10 patients produced 
1 cupful or more of sputum per day. No history of 
hemoptysis was obtained. 

Six patients had been treated with digitalis. In 
3 of these, genuine heart disease was evident with 
at least one episode of cardiac failure; the remaining 
3 were given digitalis empirically because of dyspnea. 
A slowly progressive loss of weight accompanying 
the increasing pulmonary symptoms was noted by 
all, but 2 patients were moderately well nourished. 

No etiologic factors related to occupation could 
be found. Three patients gave a history of asthma, 
but in none was it severe. Two patients gave a 
family history of tuberculosis; the family history 
was noncontributory in the others. 

One patient was paraplegic from an injury at 
birth; 1 had severe post-poliomyelitic scoliosis; 
1 gave a history of duodenal ulcer with perforation 
nine years previously; 1 had undergone an ap- 
pendectomy thirty-four vears previously, with 
seven subsequent abdominal operations for ad- 
hesions; and 1 gave a history of severe influenza. 

At the onset of pneumoperitoneum treatment 
all patients had normal temperatures and pulse 

















tal for § ; " : : ‘ , 
mm F of breathing. The patients were apprehensive _ rates, although most entered the hospital with signs 
ey and intolerant even of minor irritations. of pulmonary infection. The resting respiratory 
n. TABLE 2 (Concluded). 
Case Cuest Snape BLoop Venous Circuta- ELECTROCARDIOGRAM BRONCHOSCOPIC IMPROVEMENT 
No, PRESSURE PRESSURE TION FinDINGS 
7M : Time* 
SUBJECTIVE OBJEC- COUGH 
TIVE 
us { -+++.Moderate barrel 165/95 60 25 Normal Negative ++ + ++ 
ae : .... Slight barrel 110/75 42 15 t Negative 0 0 + 
us 4 D tees ee Barrel 160/100 + t Normal Atrophic mucosa 0 oO 0 
rate § ! 4....,Normal 175/100 75 14 ‘*Myocardia! damage”’ Atrophic mucosa ++ ++ = 
us > ...... Barrel 120/65 50 20 ‘“Myocardial damage” Lateral tracheal ++ + 5 an 
j 9 ; . compression 
us q +++++Right scoliosis 100/75 116 14 Normal Tracheal deviation + ++ + 
4 10 _to the right 
us +++. Barre 130/80 50 15 Left-axis deviation Negative 0 + - 
us i 124/80 90 16 Negative ++ +4 a 
rate ; ee 168/110 160 13 Normal Negative ++ TT — 
rate ; 190 /90 90 12 “Left ventricular enlarge- Negative ++ + 
14 " : _ment”’ é ; 
5 185 /90 85 18 Normal Negative ++ - oo 
u 4 16 2 150/100 70 16 Normal Negative + ‘F 
rate : 17) emia: 120/80 55 17 Normal Negative Sie ++ +++ 
us 7 10: ales 150 /T 70 14 Right-axis deviation Atrephic mucosa 0 0 ++ 
rate ; 19 pean ; i 30 13 Left-axis deviation Negative 0 0 5 
an pes ee 120/80 110 10 Normal Negative 0 0 — 
ratory yspnea was the most marked symptom in all rates were elevated, and 5 patients were obviously 
: ase. ic - 4 , i A ° 
hysical 8s. This was graded as ++++ for patients cyanotic. 


Who were totally bedridden, ++ + for those who 


aracter 
Wwe : 
te barely ambulatory, and ++ for those who 


gation 





The shape of the thorax was barrel-like in 10 
patients, and the spine was markedly scoliotic in 
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~ 


1. Rales, rhonchi and wheezes were present bilater- 
ally in all patients. The chest expansion did not 
seem to correlate with the chest shape. 

Blood-pressure determinations ranged from 110 
systolic, 75 diastolic, to 168 systolic, 110 diastolic, 
and the venous pressures from 30 to 160. The cir- 
culation time, measured from the arm to the tongue 
by the magnesium sulfate method, varied from 12 to 
20 seconds in all except 1 patient. In this case it 
was recorded at 25 seconds, but there was no other 
evidence of cardiac disease or obstruction to venous 
return. 

The electrocardiogram was interpreted as normal 
in 6 patients. It showed right-axis deviation in 1, 


TABLE 3. 





Case Sex AGE Primary DIsEASE OPERATION RESPIRATORY Pneumo- Duration’ ReEsutr REMARKS 
No. PROBLEM PERITONEUM OF 
BEGuN PNEUMO- 


vr. 

2) M 67 Carcinoma of esophagus Left transthoracic Emphysema and 2 wk. 6 wk. Recovery Patient died in 6 mo. 
esophagectomy retained secre- post- of recurrent tumor 
and supra-aortic tions operatively 
esophagogas- 
trostomy 

21 M 58 Chronic lung abscess, Lobectomy Emphysema and 1 wk. post- 1 mo. Recovery Patient well at 119 

right upper lobe, of 4 retained secre- operatively yr. 
mo, duration tions 

22 M 65 Carcinoma of right lung Right pneumo- Emphysema and 3 wk. 5 mo, Recovery Patient well at 2 yr. 
nectomy retained secre- post- 


Summary of Clinical Data from 3 Surgical Patients Who Were Given Pneumoperitoneum for Relief of 
Symptoms Caused by Pulmonary Emphysema. 


tions 
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in another, and lobectomy for chronic lung abscess |{ lect 
in the third. All had complicating emphysema, |] inf 
with consequent postoperative dyspnea, cyanosis as 
and ineffectual cough. One of these patients was |} cou 
approaching death because of retained broncho- tub 
pulmonary secretions in spite of repeated bronchos. |} 
copy and tracheal aspiration. After pneumo- y val 
peritoneum treatment he was able to raise secretions 14 
spontaneously and was so improved that pneumo- ie 
peritoneum, begun a week after operation, was me 
abandoned three weeks later. Treatment was con- ther 
tinued after discharge from the hospital in the | and 
remaining 2 cases because freedom from dyspnea was 

inje 
pres 


PERITONEUM 


operatively 





left-axis deviation in 2, intraventricular block in 
2, “myocardial damage,” as interpreted from ST- 
segment changes, in 2 and both left-axis deviation 
and intraventricular block in 1. Electrocardiograms 
were not obtained on 2 patients. 

Laboratory examinations revealed hemoglobin 
values from 11.5 to 15 gm. per 100 cc., 1 patient 
showing 18 gm. on admission. Hematocrit values 
ranged from 38 to 50 per cent. The white-cell counts 
were within normal ranges. The urine examinations 
disclosed no significant abnormalities except in 
a patient who subsequently died of uremia. 

Bronchoscopic examinations consistently demon- 
strated pale mucosa and loss of bronchial elasticity 
in the older patients. The younger patients some- 
times failed to show even these changes. One 
patient had an unexplained bilateral compression 
of the trachea, with an hour-glass appearance in 
cross section. This was confirmed at autopsy, and 
no cause other than emphysema was found. 


PosTOPERATIVE PNEUMOPERITONEUM 


Three patients were given pneumoperitoneum 
after intrathoracic surgical procedures. The “stir- 
up regimen,” tracheal catheter aspiration and bron- 
choscopy had been tried in all cases without ade- 
quate response. Pneumonectomy was performed 
for carcinoma in 1, esophagectomy for carcinoma 


continued only with pneumoperitoneum (Table 


3 and Fig. 2). 





PATHOLOGY 


The histopathology of pulmonary emphysema 
is well known.*:!° Two patients have died, 1 eight 
months and 1 four months after beginning pneu- 
moperitoneum treatment. Post-mortem examina- 
tion was performed in both. One of these patients Svan 


gave a history of asthma of long duration and was @ 4, f 
little improved by pneumoperitoneum asap Do 
and autopsy confirmed our clinical impression 1 @ 1, | 


advanced pulmonary fibrosis, which was the princi- | tail 
pal cause of death. The other patient, who was @ 1, p 
paraplegic, was found to have classic pulmonaty @ \1 
emphysema with bullae, blebs, ruptured alveolar 7, 
sacs and narrowed bronchioles. Death was due to @ twod 


uremia. to ret 
No pr 

TECHNIC OF PNEUMOPERITONEUM BD vith; 

7 c 


We have, in general, followed the method - Were 
pneumoperitoneum induction described by Bany@ @ the p 
All patients were hospitalized and given moderat€ place, 
barbiturate and codeine sedation prior to the initial Aft 






. ‘ ‘ ‘ . . ire- 
introduction of air. With the patient in Avon refills 
ae ° rer c , 
cumbent position, a point lateral to the one bor he Were 1 
he y C 
of the rectus muscle and about 4 cm. below t more 





as Sse 





costal margin in the left upper quadrant W terval 
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lected. After preparation of the skin and procaine 
infiltration, a small nick was made in the skin with 
, scalpel blade. The patient was instructed not to 
cough, and a No. 19 short bevel needle attached to 
tubing connected with the pneumothorax apparatus 
was introduced at an angle of 45° to the abdominal 
wall. The fascial layers were felt as they were pene- 
trated, and, after two layers had been passed (ex- 
ternal and internal oblique), the direction of the 
needle was changed to lie more nearly parallel with 
the anterior peritoneal surface. The needle was 
then pushed farther, and the trdnsversalis fascia 
and peritoneum penetrated as one layer. The needle 
was held in this position while 50 cc. of air was 
injected and a manometric reading taken. If the 
pressure rose to more than +2 cm. of water and 
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REsuULTs 


Of 22 patients treated, 13 spontaneously reported 
improvement, which was marked in 10 and moder- 
ate in 3 cases. One patient (Case 10) was objec- 
tively improved, but abdominal discomfort was 
moderately severe and precluded acknowledgment 
of the improvement. Subjective improvement was 
characterized by reduction in dyspnea, increase in 
exercise tolerance, ability to sleep flat in bed when 
previously unable to do so and ability to raise bron- 
chopulmonary secretions more easily, with conse- 
quent reduction of cough (Table 2). 

Induction of pneumoperitoneum was occasionally 
more difficult than in the usual patient with tuber- 
culosis, but air was satisfactorily introduced in all 





Ficure 2. 


Roentgenograms of the Chest in Case 20 before and after Esophagectomy 


and Supra-Aortic Esophagogastrostomy. 


The postoperative film on the right demonstrates the small degree of pneumoperitonzum 
necessary to increase tussive force. 


remained elevated, the needle was usually not in 
the free peritoneal space. It was then moved in 
or out until injection of air in small amounts did 
not elevate the pressure. The initial fill was con- 
tinued to 700 to 1000 cc. and stopped either when 
the patient complained of a sense of fullness or 
when he was no longer able to refrain from coughing. 
Two refills of 500 to 1000 cc. were then given at 
‘wo-day intervals, and the patient was discharged 
to return for outpatient refills once every two weeks. 
iti cao was given for refills, but patients 
“ai are “" ume of bronchopulmonary secretions 
given postural drainage prior to refill to lessen 


the Rae P < 
, Possibility of cough while the needle was in 
ace, 


After the pneumoperitoneum was well established, 


—— J a helium and 20 per cent oxygen 

he a. e elieved that an adequate level was 

ieenaiee. y maintained during the two-week in- 
cen refills by the use of helium. 


cases. After the initial injection of air, most pa- 
tients complained of an ache in the shoulder, and 
some complained of slight abdominal distress as 
well. In all but 2 cases discomfort disappeared 
within three days and usually within twenty-four 
hours. Loss of appetite was not noted; on the con- 
trary, appetite increased with clinical improvement 
of the patients. 

Some improvement in subjective symptoms fre- 
quently occurred immediately after the first or 
second injection of air. Obvious improvement con- 
tinued during the first two weeks of treatment but 
maximal improvement was usually not present 
before six to eight weeks after induction. One pa- 
tient was receiving almost constant nasal oxygen 
therapy, was unable to get out of bed and could not 
drink a glass of water at a normal rate. Three weeks 
after beginning treatment he was able to walk into 
the outpatient department and proudly demonstrate 
his ability to drink a glass of water at a normal rate. 
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One patient abandoned refills after two months 
because he was so improved that he thought the 
treatment was no longer needed. Re-examination 
four months after the beginning of treatment showed 
maintenance of the clinical improvement (Case 12). 

Increased tussive force was one of the most im- 
pressive changes occurring with pneumoperitoneum 
treatment. All patients in whom retained broncho- 
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the markedly impaired motion of the thoracic 
cage. Localized trapping of air, visualized in 1 case, 
was not altered by treatment. The pneumoperi- 
toneums were small when compared to those main- 
tained for the treatment of pulmonary tuberculosis. 

Six patients believed that they were not markedly 
improved. However, all acknowledged that their 
cough was more effective during treatment (Cases 





Ficure 3. Inspiratory and Expiratory Chest Roentgenograms of a Patient with 

Advanced Pulmonary Emphysema, before and after Pneumoperitoneum Treatment. 

The inspiratory position is on the left. Note that prior to pneumoperitoneum treal- 
ment the diaphragm is lower in expiration than in inspiration. 


pulmonary secretions were a problem, stated that 
they could raise sputum more easily and needed 
to cough less frequently than before treatment. 
Rough measurements of force of cough confirmed 
this finding. 

Fluoroscopy showed paradoxical movement of 
the diaphragm in 3 cases before treatment. The aver- 
age range of diaphragmatic motion for all 13 pa- 
tients was 10 per cent of normal. After treatment, 
no paradoxical motion was observed, and the 
average motion had increased to 40 per cent of nor- 
mal (Fig. 3). No improvement was observed in 





? y — ‘ > 4 S by 
5, 6, 10, 17, 18 and 19). None were made worse D} 
pneumoperitoneum. 


Resutts or Puysiotocic STUDIES 


The method of physiologic study was generally 
followed as outlined by Baldwin et al.) 2 and 1 
described in detail elsewhere.’ The total oon 
capacity was nearly normal in all patients poe 
marked changes were evident in the COE ie 
of this total lung volume: the residual air was ni 
than doubled at the expense of the vital ae ee 
which was reduced to an average of 60 per cent ¢ 
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normal. Pneumoperitoneum corrected this shift 
markedly by increasing the average vital capacity 
from 1989 to 2345 cc. and decreasing the average 
residual air from 2677 to 1980 cc. The combined 
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Figure 4. Mean Total Lung Volumes of 11 Patients with 
Emphysema before and after Treatment with Pneumoperitoneum. 


eflect was a slight reduction of the total capacity 
(Fig. 4). When the vital capacity was separated 
into reserve air, tidal air and complementary air, 
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Figure 5, 
with Emphy 


Mean Maximum Breathing Capacity of 13 Patients 
ema before and after Treatment with Pneumoperi- 
toneums 


it | : 
t became ey ident that the only component altered 
y Pheumoperitoneum treatment was the comple- 


m ss : : 
“ntary air. This was increased from a mean of 
8 to 1728 cc. 
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The maximum breathing capacity was much more 
severely impaired than the vital capacity and im- 
proved from a mean of 29 liters per minute before 
treatment to 37 liters per minute after treatment. 
The walking ventilation was chosen as a mild form 
of exercise test.!’ This was not elevated before treat- 
ment and decreased only 1 liter per minute after 
treatment. The dramatic reduction in walking 
dyspnea index" from 66 to 48 per cent was chiefly 
due to an improved maximum breathing capacity 
(Fig. 5). This improvement in maximum breathing 
capacity following pneumoperitoneum treatment 
of patients with emphysema is in contrast to a 
decreased maximum breathing capacity obtained 
in patients without emphysema.'* 

No change was observed in the minute oxygen 
consumption after treatment, whereas the minute 


L. /MIN. CC. 






MINUTE VENTILATION 
C.C/MIN./SQ.M. 


VENTILATORY EQUIVALENT 
L/100 CC 


MIN. OXYGEN CONSUMPTION 
C.C./MIN./SQ.M 


Figure 6. Mean Minute Ventilation, Ventilatory Equivalent 
and Minute Oxygen Consumption in 12 Patients before and 
after Pneumoperitoneum Treatment. 


ventilation was reduced in all cases. This relation, 
which is defined as the number of liters breathed 
per 100 cc. of oxygen absorbed, was expressed by 
a fall in ventilatory equivalent from a mean of 3.28 
to one of 2.72 liters. In other words, 560 cc. less 
air had to be breathed after treatment to absorb the 
same amount of oxygen as before treatment (Fig. 6). 

Inhalation of a bronchodilator aerosol before 
pneumoperitoneum treatment showed an increase 
in maximum breathing capacity of over 10 per cent 
in only 2 cases.!5 Several of the patients who demon- 
strated a small maximum breathing-capacity in- 
crease with aerosol before pneumoperitoneum treat- 
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ment showed a greater increase after pneumoperi- 
toneum treatment. This suggested that broncho- 
spasm, previously masked by the effects of emphy- 
sema, became more evident as the emphysema 
decreased. Vital-capacity determinations showed 


L./MIN. CC. 






FS waximom BREATHING CAP 


MBC AFTER BRONCHODILATOR 


Hu VITAL CAPACITY 


VC. AFTER BRONCHODILATOR 





Figure 7. Mean Change in Maximum Breathing Capacity 

and Vital Capacity following Administration of Bronchodilator 

Aerosol before and after Pneumoperitoneum Treatment of 9 
Patients. 


only small and unrelatable changes before and 
after treatment (Fig. 7). 


CasE REPorRTs 


Case 1. E. Z. (B.C.H. Sanatorium 19648), a 29-year-old 
single man with a 7-year history of tuberculosis, had refused 
adequate treatment. On his last admission he had far-ad- 
vanced bilateral fibrocavernous disease. This responded to 
streptomycin therapy so that fibrosis of the upper lobes de- 
veloped, with elevation of the pulmonary hili and marked 
“compensatory” emphysema of both lower lobes. However, 
he remained a “respiratory cripple’ and required almost 
constant nasal oxygen at rest in bed. Pneumoperitoneum 
produced marked subjective improvement in the respiratory 
symptoms, and oxygen therapy could be discontinued. This 
improvement was confirmed by ventilatory studies. Now, 
in spite of a negative sputum, the patient cannot leave the 
sanatorium because weekly refills are necessary to balance 
the pneumoperitoneum at + to +++; either less or more 
air results in recurrent respiratory distress (Fig. 1). 


Case 11. F. S. (M.M.H. 335416), a 56-year-old man, gave 
a history of chronic cough for 10 years prior to admission 
with gradually increasing exertional dyspnea. He raised 2 
or 3 cupfuls of mucopurulent sputum daily, and for the year 
prior to admission he had been unable to work. There had 
been a 40-pound weight loss in 3 years. The temperature was 
100°F., the pulse 100, and the respirations 28 per minute. 
Bronchoscopy and determinations of blood pressure, venous 
pressure and circulation time were all within normal range. 
Roentgenograms of the chest suggested marked bilateral 
emphysema with diffuse fibrosis. He was treated with anti- 
biotics, postural drainage and bed rest, with little improve- 
ment other than a fall of the temperature to normal. After 
preliminary studies, pneumoperitoneum was induced. The 
patient reported a gradual improvement in exercise tolerance 
and lessening of bronchial secretions, and for the first time in 
5 years he was able to sleep flat in bed. Pneumoperitoneum 
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refills were continued in the outpatient department: the 
-! S e . . ’ 

clinical improvement persisted and was confirmed by te- 
peated studies of pulmonary function. , 


Case 17. F. C. (B.C.H. 1304872), a 34-year-old man 
gave a history of chronic cough for 10 years productive of 
large quantities of thick, yellow sputum. For the 6 months 
preceding admission exertional dyspnea had s0 increased 
that he finally entered the hospital unable to walk. Physical 
examination showed a thin, dyspneic and cyanotic man with 
a normal temperature but respirations of 30 and a pulse rate 
of 120 beats per minute. Roentgenograms of the chest re- 
vealed bilateral irregular mottling, a long, thin chest and a 
low diaphragm. The diaphragm moved well, however, as 
noted on fluoroscopy. Treatment with penicillin, bed rest, 
postural drainage and nasal oxygen brought moderate 
improvement. It was thought that pneumoperitoneum 
might offer further improvement, but studies of pulmonary 
function showed a relatively good maximum. breathing 
capacity of 75 liters per minute. The arterial oxyhemoglobin 
saturation was found to be 71 per cent at rest and 85 per cent 
at rest with nasal oxygen. These findings confirmed the 
impression of predominant pulmonary fibrosis, but pneumo- 
peritoneum was tried. This was of no benefit and was dis- 
continued after 1 month. Six months after admission the 
patient was discharged home but required oxygen intermit- 
tently throughout the day and was still totally disabled, 


Case 21. G. L. (B.C.H. 1306671), a 58-year-old man, 
entered the hospital with pneumonia of the right upper lobe 
from which mixed anerobic and aerobic bacteria were cul- 
tured. After 5 months of intensive medical treatment the 
acute infection had apparently healed, but a chronic lung 
abscess persisted. Moderately severe pulmonary emphysema 
was also present. Lobectomy was therefore performed. The 
postoperative course was complicated by retained endobron- 
chial secretions. Tracheal catheter aspiration and bronchos- 
copy were used, but the severe emphysema persisted and 
constant nasal oxygen was necessary. One week after the 
operation, a pneumoperitoneum was induced. This increased 
the tussive force immediately, and the patient improved 
rapidly. He was discharged on the 14th postoperative day; 
pneumoperitoneum was continued for 2 more weeks and 
then abandoned. The patient was well 114 years later. 


Discussion 


The most striking effect of pneumoperitoneum 
was the marked improvement in tussive force, which 
was apparent even in patients not otherwise im- 
proved and in those with severe pulmonary fibrosis. 
It also appeared to be the most important factor 
in the improvement of the postoperative patients. 
The airway was cleared, the constant stimulus to 
cough was diminished, bronchial secretions were 
lessened. and the general state of the patient Im- 
proved. 

The mode of action of pneumoperitoneum 
produce such a dramatic improvement could be 
seen at fluoroscopy. The flattened diaphragm of a 
patient with advanced emphysema was incapable 
of further contraction. When the normal diaphrag- 
matic arch was restored, contraction downward 
again became possible. Moreover, air, 4 gaseous 
medium, may be compressed by the strong muscles 
of inspiration so that some additional Sponge 
impetus may be given the diaphragmatic ses 
on expiration. Our own studies, which confirme¢ 
this finding reported by others, are jHlustrated i 
Figure 1. 

The diaphragm was elevated by the 
it was the only movable segment of the 
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cavity after the rectus muscles were tensed. Persons 
with thin and relaxed abdominal walls therefore 
require more air to effect diaphragmatic elevation 
than those with tense abdominal walls. Belts and 
binders are of little value for thin persons because 
there is nothing to compress, but, after air has been 
given, a binder may cause even further improve- 
ment. 

The demonstrated reduction in the volume of 
functional residual air implies increased efficiency 
of gaseous diffusion in the lungs. Improvement of 
alveolar gas mixing is perhaps the single most 
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functioning pulmonary tissue; it cannot be expected 
to restore function to permanently damaged por- 
tions of the lung. 

These clinical observations and their objective 
laboratory confirmation demonstrated that pneu- 
moperitoneum is of value in the treatment of pa- 
tients with far-advanced pulmonary emphysema. 
Improvement may be expected if patients are 
selected for treatment who have far-advanced pul- 
monary emphysema without significant pulmonary 
infection. However, patients with emphysema 
associated with active pulmonary tuberculosis or 





Ficure 8. Roentgenograms of 2 Patients with Pulmonary Emphysema Who Were 
not Improved by Pneumoperitoneum Treatment. 
Note the extensive fibrosis evident in the film on the left and the large right basilar 
bleb shown in the film on the right. 


significant physiologic change brought about by 
pheumoperitoneum in patients with emphysema. 
This illustrates also that one cannot completely 
separate the mechanical or ventilatory aspect of 
pulmonary function from the gas exchange or 
alveolorespiratory aspect; improvement of one 
here implies improvement of the other. 

It must be emphasized that patients in this 
“tries were in effect pulmonary derelicts who were 
chronically anoxic, and some of them actually were 
a preterminal state. Their pulmonary function 
Was reduced to such an extent that even with 100 
per cent improvement of maximum breathing ca- 
pacity they remained in borderline pulmonary de- 
compensation. This was clinically apparent in 
Ween our patients, who, after expressing pleasant 
‘uprise with the initial improvement following 
treatment, soon began to complain again, apparently 
lorgetting how much worse their symptoms had 
Pneumoperitoneum can only be 


formerly been. 
e ae : 
*pected to improve the mechanical efficiency of 


the usual chronic bronchial infection also improved 
because of the increased ability to clear the bronchial 
tree of secretions. Patients with pulmonary em- 
physema associated with bullae and giant cysts 
were not improved by this treatment (Case 6). 
Advanced pulmonary fibrosis may also be a cause 
of failure, as in 3 cases in this series (Cases 5, 17 
and 18 in Table 2 and Fig. 8). Patients with em- 
physema in whom thoracic surgery is obligatory 
may occasionally be nursed through the postopera- 
tive period and a fatal outcome avoided by well 
timed induction of pneumoperitoneum. 

We believe that the indications and limitations 
of pneumoperitoneum in the treatment of far- 
advanced pulmonary emphysema are clear. The 
place of pneumoperitoneum in the treatment of 
early and moderately advanced emphysema is not 
yet defined. However, one may conjecture that 
the unfortunate cycle of emphysema, infection and 
fibrosis might be slowed in some cases by the earlier 
institution of this treatment. 


























































































SUMMARY 


Twenty-two patients with pulmonary emphysema 
were treated with pneumoperitoneum. In 3 of these, 
the emphysema was “compensatory,” secondary 
to contracting fibrosis in areas of tuberculous dis- 
ease. Symptoms of respiratory inadequacy were 
lessened in all patients in this group. 

Sixteen patients with far-advanced “obstructive” 
emphysema were studied by clinical and physio- 
logic methods before and after treatment with 
pneumoperitoneum. Ten of these were subjectively 
and objectively improved. 

Three patients were given pneumoperitoneum 
after thoracic surgery because of severe symptoms 
due to associated pulmonary emphysema. Improve- 
ment was noted in all 3. . 

The technic, indications and contraindications 
of pneumoperitoneum treatment of pulmonary 
emphysema are discussed. 
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AN ADVERSE EFFECT OF BAL IN A CASE OF SUBACUTE ARSENICAL POLYNEURITIS, 
WITH OBSERVATIONS ON PORPHYRIN METABOLISM * 


James H. Sanps, M.D.,t Barnet Berris, M.D.,f ano L. RaymMonp.ScHERER, M.D.§ 


MINNEAPOLIS, MINNESOTA 


RITISH anti-lewisite (BAL) was first de- 

veloped by Peters and his co-workers! for the 
treatment of arsenical war-gas poisoning. It soon 
became apparent, however, that this compound 
could be used in the treatment of arsenical poison- 
ing in general. 

Clinically, BAL has been used most extensively 
in the therapy of arsenical dermatitis, but it has 
also been employed in the treatment of blood dys- 
crasias due to arsenic, post-arsenical jaundice, 
arsenical encephalopathy and various other mani- 
festations of arsenical poisoning. With the exception 
of post-arsenical jaundice, good results have been 
reported with this drug. 

It is the purpose of this paper to present a case 
of arsenical neuritis due to arsenic trioxide treated 
with BAL. This case is of particular interest since 
BAL caused a definite and dramatic aggravation 
of neurologic signs and symptoms. In an intensive 
search of the literature, no similar report was found. 


*From the St. Barnabas Hospital and Department of Medicine, Uni- 
versity of Minnesota Medical School. 
Aided by Grant No. RG-345, United States Public Health Service. 


+ Medical fellow, University of Minnesota Medical School. 
tInstructor in medicine, University of Minnesota Medical School. 


§Clinical instructor in medicine, University of Minnesota Medical 
School. 


Case REPORT 


D. N. G., a 54-year-old rural mail carrier, was admitted 
to St. Barnabas Hospital on December 10, 1948, with com- 
plaints of ataxia and numbness of the arms and legs. The 
patient stated that he was in his usual state of health until 
13 days prior to admission, when he noted the onset of vomit- 
ing and diarrhea. For 3 consecutive days prior to the onset 
of his illness he had taken several drinks from a bottle of 
whisky later proved to be contaminated with arsenic trioxide. 
On the day the illness began, the vomiting was mild, and 
he had two or three loose stools. There was no hematemesis 
or melena. The next day he had one black stool. Two days 
later he noted weakness of the hands and difficulty in handling 
the mail sacks. After a few more drinks from the same whisky 
bottle, the diarrhea for the first time became very severe, 
but there was no further melena. 

Eight days prior to admission, the patient noted y 
vision. On the next day weakness, ataxia of the leg 
right arm and numbness of the right hand and arm appeared. 
During the next three days the weakness progressed, and t , 
numbness spread to involve the other arm and both legs below 
the knee. Rather severe muscle pain also began at this m4 

History by systems revealed slight stiffness of the neck. 
There was no swelling of the eyelids. The complete absence 
of any genitourinary complaints is worthy of note. ll 

Physical examination revealed a_ well developed, wel 
nourished man, who did not appear to be acutely or ¢ om 
cally ill. Examination of the head, neck, chest, heart an 
abdomen was negative. There was a blotchy, cryin 
rash over the anterior portion of the chest that disappeare 
within 48 hours. m 

The temperature, pulse rate, respiration, and blood pressu 
were within normal limits. ; 

Neurologic examination showed the cran! 
intact. Bilateral triceps-muscle and grip wea 
weakness of all the muscle groups of the lower extr 
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was present. There was a hyperalgesia of the palmar surfaces 
of the hands, and the dorsum of the toes, but subjectively 
there was numbness of the glove-stocking type. Vibration 
sense was absent in all four extremities. Position sense was 
decreased in the left leg. There was definite muscle tender- 
ness. Deep tendon reflexes were equal and brisk in both upper 
extremities, but were markedly reduced in both legs. There 
was a positive Gordon sign on the right, but all other toe 
jens were negative. Abdominal and cremasteric reflexes were 
present. Finger-to-nose, finger-to-finger, and heel-to-knee 
tests were slightly impaired. The Romberg test was positive. 
The patient walked with a wide base, with some ataxia and 
a tendency to fall forward. 

Examination of the blood disclosed a hemoglobin of 12.1 
om. per 100 cc. on admission, gradually increasing to 15.2 
gm, in a period of 1 month. Red-cell and white-cell counts 
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In spite of the time that had elapsed since the ingestion 
of the arsenic, it was decided to give the patient the benefit 
of a therapeutic trial with BAL. This was started on January 
12, 1949. He was given BAL in a dosage of 2.5 mg. per kilo- 
gram of body weight or 166 mg. per day, divided into equal 
doses every 4 hours for the first 2 days, and twice a day 
subsequently. ‘ 

Four days after BAL therapy was initiated, the patient 
exhibited biceps and triceps hyporeflexia for the first time, 
and definite areas of anesthesia of the hands and feet were 
noted. Position sense was lost in the lower extremities. On 
the next day he was found to be suddenly and strikingly 
worse. He had complete anesthesia extending up to above 
the umbilicus and such severe inco-ordination of the upper 
extremities that he ‘was unable-to smoke or feed himself. 
The reflexes in the legs disappeared. In view of the abrupt 































































COPROPORPHYRIN ARSENIC 
EXCRETION TRIOXIDE 
gamma/day EXCRETION 

mg. {day 
450 108 
\ 
\ | 
400}—- { —+— —_—_-—_—— ——j .96 
\ 
\ 
\ 
350 - 84 
\ i 
‘ 
\ 
300 . - 72 
\ 
\ 
‘ \ 
250 * -60 
\ 
\ 
x 
200 _—_}+——— a 48 
‘ 
\ TOTAL UCP 
150 X 36 
i a .24 
50 ‘ . 12 
% TYRE Il! COPROPORPHYRIN Re a one cee 5 
BAL 166 MG il 
- 00 
10 20 30 40 50 


DAYS 


Figure 1. Urinary Coproporphyrin and Arsenic Excretion in Relation to BAL Therapy. 


were normal. Differential counts revealed a relative lympho- 
tytosis (42 to 45 per cent), with the polymorphonuclear 
lukocytes ranging from 32 to 42 per cent. A striking feature 
of the differential count was a persistence of eosinophilia, 
the count varying from 13 to 20 per cent for the Ist week of 
hospitalization. After this time, the blood picture returned 
to normal, No basophilic stippling was seen. The blood 
serologic findings were negative. The blood urea nitrogen 
was 12 mg. per 100 cc. Urinalysis revealed a faint trace of 
albumin, with occasional red and white cells in the sediment. 
The urinary output ranged from 900 to i700 cc. per day. 
Two spinal fluids were obtained at a 17-day interval. The 
fuid was clear with a pressure equivalent to 200 mm. of 
es One cell was found on each occasion, and the spinal- 
tid Protein was 83 and 120 mg. per 100 cc. respectively. 
The colloidal-gold curve, serologic and bacteriologic findings, 
‘ugar and chloride were all normal. i 
mete sinetion tests showed the serum bilirubin, thymol 
‘ within cephalin flocculation and_ urine urobilinogen to 
was 60 per ite mal limits. Phenolsulfonphthalein excretion 
; mae” otra hour. A concentration test demonstrated 
tive for ae. spore gravity of 1.016. The stools were nega- 
i parasites and blood on several occasions. Muscle 
“bsY Was negative for trichinosis and periarteritis nodosa. 
ements e treated conservatively for a period of 
wa (ellelpee Nene epee no change in the clinical or neuro- 
ise “sabe Jn Pecomber 29 the urine was examined for 
in a 24-hour eee 1.12 mg. of arsenic trioxide was found 
contain 23 i rc Other studies revealed the hair to 
reletred +5 .te: of arsenic trioxide per 100 gm. The whisky 
above contained 150 mg. per 100 cc. 


onset and rapid progression of neurologic involvement coin- 
cident with BAL therapy, it was considered unsafe to con- 
tinue this medication, and the drug was stopped on January 15. 

Subsequently, the patient slowly improved, and on dis- 
charge to a Veterans Administration Hospital on March 17 
deep and superficial sensation in the lower extremities 
had partially returned. Power and co-ordination remained 
markedly impaired, and atrophy of the muscles of the hands, 
thighs and calves was present. The reflexes remained un- 
changed. Transient minor psychotic behavior was noted 
on February 3. 

In addition to BAL therapy, the patient received physio- 
therapy, and a high-carbohydrate, high-protein diet with 
adequate vitamin supplements, both orally and intramus- 
cularly. 

Serial urinary arsenic and coproporphyrin studies were 
carried out* (Fig. 1). The erythrocyte protoporphyrin was 
240 gamma per 100 cc. of red cells on December 30, 1948, 
a moderately elevated value. 


Discussion 


This case presented a difficult diagnostic problem. 
The peripheral neuritis, albuminocytologic dis- 
sociation and normal temperature fit the picture 
of a Guillain-Barré syndrome, and this was the 
initial diagnosis.2. The pronounced eosinophilia 


*We are indebted to Miss Violet Hawkinson for measuring the urinary 
coproporphyrin. 
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with nervous-system involvement remotely sug- 
gested trichinosis, but muscle biopsy failed to con- 
firm this. 

The mild onset of the illness, with the very rapid 
development of peripheral neuritis, absence of 
kidney and liver involvement and presence of eosino- 
philia, was atypical for arsenic poisoning.** How- 
ever, when inorganic arsenic was found in the whisky, 
urine and hair, the diagnosis of arsenic poisoning 
was established. 

The most unusual feature of this case was the 
adverse response to BAL therapy. The Council 
on Pharmacy and Chemistry of the American Med- 
ical Association® had no record in its files of a re- 
sponse to BAL similar to that reported in this case, 
nor was such a case found in the literature. It was 
believed that the long period of observation prior 
to therapy, with no neurologic progression, served 
as an adequate baseline, and that the rapid neuro- 
logic changes following BAL therapy were more 
than coincidental. Serial urine arsenic and copro- 
porphyrin determinations during BAL therapy 
showed a suggestive increase in excretion of these 
compounds, although the findings were not con- 
clusive. Further arsenic ingestion to account for 
the acute exacerbation of neurologic symptoms 
could not be excluded with certainty. However, 
the fact that only a hospital diet was taken, the 
very close time relation between the increase in 
symptoms and BAL administration and the urinary 
findings tended to incriminate the BAL therapy 
in this respect. 

BAL in this case was given in the usual dosage 
as outlined by the Council on Pharmacy and Chem- 
istry of the American Medical Association.!®  Fur- 
thermore, the BAL used was investigated for sterility 
and chemical changes, and was found to be normal 
in every respect.!! When given in toxic doses, BAL 
has been known to produce nausea, vomiting, head- 
aches, burning of the mouth, throat and eyes, gen- 
eralized muscular aches with tingling of the extremi- 
ties and a sense of constriction in the chest.1° No 
severe neurologic involvement of the type seen in 
this case has been reported as a toxic effect of this 
drug in human beings. 

Koppanyi and Sperling” have reported intense 
stimulation of the central and parasympathetic 
nervous system following BAL and sodium arsenite 
administration in rabbits. They postulate that this 
reaction may be due to the formation in the body 
of a new substance possessing these stimulating 
effects. It is possible that the adverse response to 
BAL in the case reported above was likewise due 
to the formation of an arsenic BAL complex, which 
was injurious to the central nervous system. Ran- 
dall and Seeler'’ emphasize the fact that BAL should 
not be used indiscriminately in the treatment 
of metal poisoning, because studies on animals 
indicate that it actually enhances the toxicity of 
certain metals. 
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Eagle and Magnuson" found that the mortality 
of arsenic poisoning increased proportionately to 
the delay in treatment with BAL. It is generally 
agreed that BAL should be administered early jn 
the course of the disease in order to be effective. 
Welfare’® described a case of arsenical dermatitis 
during Mapharsea therapy, in which treatment 
was instituted three weeks after the onset of symp- 
toms, with a good response. However, Garner.!5 who 
treated a case of arsenical polyneuritis six weeks 
after the onset of symptoms, noted no change in 
the clinical course or excretion of arsenic in the 
urine, and stated that when arsenic is fixed to tissues 
it cannot be displaced through administration of 
BAL. This is the only other case of arsenical neuritis 
that we have found treated with BAL. 


UrinE CopROPORPHYRIN STUDIES 


In their review of the urinary coproporphyrins 
in health and disease Watson and Larson!’ discuss 
the effects of heavy metals on the coproporphyrin 
excretion. They state that coproporphyrinuria 
(Type III) has come to be recognized as a regular 
feature of lead intoxication, but add that data on 
the effect of other metals on the urinary copropor- 
phyrin excretion is much more fragmentary. In- 
creases following mercury administration have been 
observed. Hoerburger and Fink!'* isolated copro- 
porphyrin III from the urine of a patient receiving 
arsphenamine. Brunsting, Brugsch and O’Leary" 
and Scolari?® found increased coproporphyrin excre- 
tion in patients receiving arsphenamine. Watson 
and Larson!’ described a case of chronic poisoning 
characterized by hyperkeratosis, peripheral neuritis, 
anemia and excess arsenic in the urine and the hair. 
The urine coproporphyrin excretion ranged from 1] 
to 3.2 mg. per twenty-four hours, and the erythro- 
cyte protoporphyrin was 200 to 240 gamma per 100 
ce. of erythrocytes (usual normal range, 10 to 40 
gamma). This patient, however, had been exposed 
to lead, and basophilic stippling was noted in the 
peripheral smear, suggesting the presence of lead 
intoxication as well as arsenic poisoning. Data 
concerning the erythrocyte protoporphyrin level 
in arsenic poisoning are apparently not available. 
In the case presented above, the erythrocyte pro- 
toporphyrin was distinctly elevated. 

Schwartz and Zagaria”! reported that the in- 
jection of arsenic into animals resulted in consider- 
able increase of urinary coproporphyrin III, of 
short duration. 

The literature is thus relatively sparse regarding 
coproporphyrin excretion in arsenic poisoning, and 
for this reason the present case is thought to be 0 
unusual interest. It should be noted that high ur 
nary coproporphyrin values (predominately Type 
III isomer) were present in this case (Fig. 1), and 
its excretion roughly paralleled the urinary arsenic 
excretion. It is also important that the findings 
suggest that BAL temporarily caused a slight in- 
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crease in the urinary excretion of arsenic and copro- 
porphyrin. Luetscher, Eagle and Longcope” found 
a definite increase In urinary arsenic excretion in 
16 patients with arsenical intoxication treated with 
BAL. On no occasion was there a decreased excre- 
tion during BAL therapy. It is possible that arsenic 
excretion was not further increased in this case 
because of the late administration of BAL in relation 
to the stage of the intoxication. 


SUMMARY 


A case of arsenical polyneuritis treated with BAL 
is presented. Marked aggravation of neurologic 
symptoms and signs followed the administration 
of BAL in the usual dosage. This is believed to be 
the first report of such an adverse response to BAL 
during treatment of arsenical poisoning. Possible 
explanations for this response are considered. 

Serial urinary arsenic and coproporphyrin studies 
are described. The urinary Type III coproporphyrin 
excretion was markedly elevated, and the erythro- 
cyte protoporphyrin considerably elevated. BAL 
therapy caused a slight increase in the urinary 
excretion of arsenic and coproporphyrin, although 
the findings were not conclusive. 


We are indebted to Dr. C. J. Watson for his advice and 
suggestions in the preparation of this report. 
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CERVICAL OSTEOMYELITIS AND URINARY-TRACT INFECTION CAUSED BY 
ESCHERICHIA COLI* 


Atrrep Hurwitz, M.D.,{ anp Horace A. ALBERTSON, M.D.t 


NEW 


ERVICAL osteomyelitis secondary to urinary- 

tract infection with Escherichia coli is rare. 
Kusunoki! was able to find reports of only 6 cases 
of osteomyelitis as a complication of urinary-tract 
infection. Three patients had metastatic abscesses 
in the vertebral column — 2 in the lumbar area, and 
1 in the dorsal region. The other 3 had involvement 
of the humerus, femur and tibia. The causative or- 
ganism was probably Staphylococcus aureus in: 2 
cases, staphylococcus (unspecified type) in 1 and 
Proteus vulgaris in 1, and in the other 2 cases the 
organism was not mentioned. The case reported 
by Kusunoki was a pyocyaneus osteomyelitis in 
conjunction with a pyelonephritis caused by the 
same organism. 

In 1940 Schein? reported the isolation of Pseudo- 
monas aeruginosa from the osteomyelitic cavity 
and urinary tract of a patient. Richardson and 
Ranking*® described the autopsy findings in a pa- 
tient who died of septicemia caused by Esch. coli 
secondary to osteomyelitis of both tibias and the 
right fibula. A large amount of pus containing 
Esch. coli was found in the subarachnoid space. 
Leukocytes and Esch. coli were found in the urine 
on one occasion during the course of the disease. 
The author stated that, ‘““There was a diverticulosis 
of the descending colon, which presumably was the 
source from which the organisms reached the blood 
stream, bones and meninges.” 

Deming and Zaff,! in 1942, reported 3 cases of 
vertebral osteomyelitis secondary to urinary-tract 
infection following prostatic surgery. They were 
of the opinion that the spread of the infection took 
place via the route described by Batson — that is, 
a direct venous pathway from the prostatic and 
periprostatic veins to the vertebral veins. Organ- 
isms were obtained from the site of the osteomyelitis 
in only 1 case and were reported as a large gram- 
positive bacillus and a Staph. aureus. It was their 
recommendation that all patients with spinal 
osteomyelitis “have a more thorough urinary tract 
study for infection, because this portal is the most 
logical of all indirect ways of transmitting an in- 
fection which involves the bodies of the vertebrae.” 
*From the Veterans Administration Hospital, Newington, Connecticut, 
and the Department of Surgery, Yale University School of Medicine. 


Sponsored by the Veterans Administration and published with the 
approval of the Chief Medical Director. The statements made and con- 


clusions drawn by the authors are a result of their own study and do not 
necessarily reflect the opinion or policy of the Veterans Administration. 
TAssistant clinical professor of surgery, Yale University School of 
Medicine; chief of surgery, Veterans Administration Hospital. 
tClinical instructor in surgery, Yale University School of Medicine; 


chief surgical resident, Veterans Administration Hospital. 


HAVEN, CONNECTICUT 


The following case is unusual because pure cul- 
tures of Esch. colt were found in the urinary tract 
as well as in osteomyelitic cervical vertebras. 


Case REporT 


A 55-year-old Italian man was admitted to the hospital on 
January 26, 1949, with the chief complaint of severe pain in 
the neck of 5 weeks’ duration. Eighteen months prior to 
admission he had entered another hospital because of fre- 
quency of urination and the passage of cloudy urine. A cul- 
ture of the urine revealed Esch. colt, and a diagnosis of pyelo- 
nephritis was made. An intravenous pyelogram at that time 
showed poor concentration of the dye in both kidneys. He 
continued to have urinary symptoms until the present ad- 
mission. Four weeks prior to admission he had re-entered the 


other hospital because of severe pain in the back of the neck’ 


radiating to both shoulders. At that time there was marked 
tenderness and spasm of the muscles of the neck. Culture of 
the urine showed an extensive growth of Esch. coli on several 
occasions. The patient was given penicillin, and the tem- 
perature, which had risen to 103°F. on the 2nd hospital day, 
gradually returned to normal during the Ist week. Because 
of the persistent bacilluria he was given 2 gm. of strepto- 
mycin daily for 2 weeks. X-ray findings of severe destruction 
of the third, fourth, fifth and sixth cervical vertebras led to 
transfer to the Veterans Administration Hospital. 

Physical examination showed a patient in acute pain, 
which was aggravated by motion. He resisted any movement 
of the head and neck, and there was pain on palpating the 
cervical spine and shoulders. The maximum point of tender- 
ness was over the sixth and seventh cervical dermatomes. 
Arm motion was free but caused pain in the cervical region. 
X-ray films (Fig. 1) revealed extensive destruction of the 
anterior bodies of the third, fourth, fifth and sixth cervical 
vertebras, with destruction of the intervertebral disks be- 
tween the third and fourth and between the fifth and sixth 
cervical vertebras. There were nongranular sequestrums 
anteriorly and a tremendous increase in the retropharyngeal 
and retroesophageal spaces. Lipiodol studies of the upper 
esophagus revealed the presence of a posterior pharyngeal 
tumefaction, which appeared to be secondary to an acute 
osteomyelitis with abscess formation displacing the esophagus 
anteriorly. : 

Examination of the blood disclosed a hemoglobin of 12.5 
gm. per 100 cc. and a white-cell count of 13,200, with 73 per 
cent neutrophils, 18 per cent lymphocytes, 4 per cent mono- 
cytes and 5 per cent eosinophils. Culture of the urine on ad- 
mission revealed Esch. coli and Alcaligenes faecalis. Sub- 
sequent cultures revealed only Esch. coli. Three blood cul- 
tures remained sterile. 

Shortly after admission the patient began to experience 
dysphagia. On the 3rd hospital day, Crutchfield head- 
traction tongs were applied under local anesthesia, and a 
7.6-cm. oblique incision was made parallel to the anterior 
border of the left sternomastoid muscle. The muscle and 
carotid sheath were reflected laterally, and the omohyoid 
was reflected downward and medially. A plane was devise 
between the esophagus and the prevertebral fascia. The 
fascia was found to be bulging, and exploration revealed ap- 
proximately 10 cc. of serosanguineous fluid and a moderate 
amount of necrotic material including a degenerated inter- 
vertebral disk, which was lying free, anterior to the vee 
The anterior aspects of the vertebras were roughened oa 
eroded, but no definite sequestrum could be felt or seen. 
The wound was drained with soft-walled tubes and left = 
except for the lower edge, which was loosely ee 2 
Cultures of the pus removed from the retroesophagea vi 
scess revealed Esch. coli only. Culture and hamster page 
tion were negative for acid-fast bacilli. Postoperatively, ¢ 
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patient was given penicillin parenterally and penicillin irri- 
vations locally. Thirty-five days after operation the wound 
had ceased to drain. The Crutchfield tongs were removed, 
and the patient was immobilized in a plaster jacket that in- 
cluded the head and neck. Approximately 4 months after 
operation he was placed in an adjustable supporting collar, 
which he wore for 11 months until the vertebras were solidly 
fused (Fig. 2). 

The patient was followed by the Urological Service. On 
cystoscopy he was found to have a contracted bladder neck 
with a median bar and a residual urine of 50 to 100 cc. Both 
kidneys were normal anatomically, as demonstrated by retro- 
grade pyelograms, and both showed good phenolsulfon- 
phthalein excretion. Both kidneys harbored Esch. coli, which 








Figure 1. Lateral Film of the Neck Taken on January 27, 

Revealing W idening of the Retrotracheal Space and Destruction 

of the Bodies of the Third, Fourth, Fifth and Sixth Cervical 
Vertebras. 


W re : 7 
a§ resistant to 100 microgm. of streptomycin per cubic 


a He was given a 4-day course of sulfadiazine and 
Prolonged course of methenamine and sodium acid phos- 
a pene of persistent residual urine after voiding, a 
Jansurethral resection of the bladder neck was performed 


in ; ‘ ; we Soe 
sa One month postoperatively, a right epididymitis 
Subs Opec, necessitating an epididymectomy 3 weeks later. 
sedsequently, the urine became sterile, and the patient had 


no further uri nary complaints. 


Discussion 


Re probable that the rapidly developing 
oie ‘a a9 of the cervical vertebras was secondary 
celias a urinary-tract infection. Esch. 
‘ 1e sole organism cultured from both sites. 
© osteomyelitis did not respond to penicillin or 
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streptomycin therapy but subsided rapidly after 
drainage of the abscess in the prevertebral space, re- 
moval of the necrotic intervertebral disk and im- 
mobilization. The urinary-tract infection was also 
resistant to treatment until a transurethral prostatic 





Figure 2. Lateral Film of the Neck Taken on April 4, Reveal- 
ing a Normal Retrotracheal Space and a Fusion of the Third 
and Fourth and Fifth and Sixth Cervical Vertebras. 


resection was performed. After this procedure, there 
was no residual urine, and the infection disappeared. 


SUMMARY 


A case of metastatic osteomyelitis from a urinary- 
tract infection —a rare condition — is presented. 
Adequate open drainage and prolonged immobiliza- 
tion were followed by clinical improvement and 
later by fusion of the cervical vertebras. The 
urinary-tract infection was controlled only after 
correction of the bladder-neck obstruction. 
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FUNGOUS DISEASES IN THE BOSTON AREA* 


J. G. Downinec, M.D.,f J. W. 


Bairp, M.D.,f ano D. Paci§$ 


BOSTON 


HE activity of Boston dermatologists interested 
in mycology is probably the reason why Boston 
has not had the widespread epidemic of tinea capitis 
prevalent in most of the country. Boston is for- 
tunate because of the rarity of deep-seated fungous 
infections in this section. The percentage of positive 








proved 16 of these to be Candida albicans with 
characteristic chlamydospores. The remaining $ cul- 
tures were C. krussei (2 cases); C. stellatoidea (2 
cases); and C. tropicalis (1 case). 

A predominance of the human type of fungous 
infection of the scalp was shown by the finding of 


findings on patients presenting cutaneous dis- 47 cases of VM. audouini in contrast with 29 cases 
turbances has remained fairly constant in the last of J. lanosum. A rather rare finding was Tri- 
ten years, except that there has been an increase chophyton wiolaceum, isolated from a patch of 
-— TaBLe 1. Types of Fungi and Areas Affected. 
Funcus ScaLp Face Bopy CuHeEsT ARMS Hanps Lecs FEET NAILs Toran 
NQ, OF NO. OF NO. OF NO. NO. OF NO. OF NO. OF NO. OF NO. OF NO. OF 
CASES CASES CASES CASES CASES CASES CASES CASES CASES CASES 
oo eee 5 ; 2 10 
ee ee 29 18 6 9 9 2 73 
ENEMY <n oe c sic ow Kees awn 47 1 1 54 
Pe ee 1 2 | 1 5 
a ee ane ae 1 7 8 
DPS coisa ek ee ue Seeoe 1 2 2 6 1 5 17 
ee ee ee ee 1 1 
Epidermophyton inguinale .... 2 ,) 
DIRE a6-5o'es-ns Sarees 2 9 4 1 16 





in scalp infections due to the fungi of human origin 
—namely, Microsporum audouint. 

During the year 1949 routine tissue removal, 
direct examination and cultures were made on 829 
patients presenting mycotic-like infections of the 
skin. One hundred and eighty-six showed positive 
findings by direct examination and culture. There 
were 21 characteristic cultures with submerged 
growth identifying so-called yeast-like organisms 
called candida. Transplanting to cornmeal agar 


*From the Department of Dermatology and Syphilology, Boston City 
Hospital. 

Presented at a meeting of the Massachusetts Public Health Association, 
Boston, April 25, 1950. 

tChief, Department of Dermatology and Syphilology, Boston City 
Hospital. 

tResident, Department of Dermatology and Syphilology, Boston City 
Hospital. 

§Technician, Department of Dermatology and Syphilology, Boston 
City Hospital. 





tinea capitis on the scalp of a small blonde girl. 
The complete cultural work for the year 1949 is 
presented in Table 1. 

The largest number of unconfirmed clinical diag- 
noses of fungous infections were those occurring 
on the hands and feet. Patch tests and cultures 
proved that most of these were contact dermatitides 
with secondary infection. Only 22 per cent of the 
scrapings were positive for fungi. 

The diagnosis of fungous infection of the skin is 
readily made, usually by means of proper history 
and laboratory work. This is important because 
treatment of a contact dermatitis with strong anti- 
fungicides is apt to be disastrous. Proper identi- 
fication of the causative fungus determines the 
method of treatment and the prognosis. 
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MEDICAL PROGRESS 


TUBERCULOSIS (Concluded) 


Donatp S. Kine, M.D.* 


BOSTON 


Para-aminosalicylic acid. It now appears that 
para-caminosalicylic acid (PAS) has a real place in 
the treatment of tuberculosis; for the first time 
physicians have a synthetic drug that has proved 
‘ts worth in combating this disease. The original 
work was done in Sweden by Lehmann,’° who has 
given excellent reviews of the results obtained. 
Practically everyone agrees that it is not as effec- 
tive as streptomycin. For instance, it has practically 
no curative effect on tuberculous meningitis. But 
in other conditions it is effective alone, and is espe- 
cially effective if combined with streptomycin.” It 
isgiven by mouth, usually in 3-gm. doses, four times 
a day. In this country it is being used alone in 
cases in which a resistance to streptomycin has 
already developed, but is regarded as particularly 
useful if given in association with streptomycin in 
that it delays the emergence of resistant forms of 
tubercle bacilli. At the end of one hundred and 
twenty days of treatment with streptomycin and 
PAS only 3C per cent of patients who have positive 
cultures are resistant, whereas without PAS about 
80 per cent will be resistant.*® There is, however, 
no hope that it prevents indefinitely the develop- 
ment of resistance. D’Esopo et al.” have shown 
that when no tubercle bacilli, or only sensitive 
bacilli, could be recovered at the end of combined 
treatment the bacilli could often be obtained in 
later cultures and were then of the resistant variety. 

There are several preliminary reports from 
Veterans Administration hospitals showing that if 
the tubercle bacilli. become resistant to strepto- 
mycin the addition of PAS to the treatment may 
cause a quick reversal to sensitive forms. 

Lehmann’s?° report on the results in 205 cases of 
pulmonary tuberculosis treated with PAS alone 
and compared with 223 cases treated with strepto- 
mycin alone is summarized in Table 4. He 
writes, “As a general conclusion of this comparison 
between the two drugs, it must be said that their 
effect on the symptoms are somewhat different, the 
streptomycin appearing to dominate in the x-ray 
findings whereas PAS dominates in its effects on 
temperature and sedimentation rate and seems to 
give more stable after-treatment results.” 

A committee of the Swedish National Association™ 
against tuberculosis reports on the favorable effects 
of PAS in a controlled series of 94 treated and 82 
untreated cases, 


* Sat . “* 
; Lecture: ) medicine Harvard Medical School; physician, Massachu- 
Setts Gene: lospital. bi 


The experience of the Veterans Administration 
in this country,** where PAS has been given in 
streptomycin-resistant cases, does not give as favor- 
able a picture, but since this group has already 
been treated unsatisfactorily with streptomycin 
it is perhaps not one that will give a fair comparison. 
However, of 56 such patients given PAS, only 8.2 
per cent showed moderate or marked roentgenologic 
improvement, as compared with 40.9 per cent of 
132 treated at the same time, and for the first time, 
with streptomycin. 

The December, 1949 (‘“‘Chemotherapy and Anti- 
biotics Issue”), number of Diseases of the Chest gives 
good summaries of many phases of this problem. 

Bogen et al.” have presented an excellent review of 
the PAS treatment of tuberculosis, with the historical 


TaBLE 4. Results of PAS as Compared with Streptomycin 
Therapy of Pulmonary Tuberculosis. 


RESULT PATIENTS PATIENTS 


TREATED TREATED 
WITH WITH 
STREPTOMYCIN PAS 
% % 

Normal temperature ise 47.0 75.0 
Lowered sedimentation rate 51.0 84.0 
Se 84.0 62.0 
Sputum conversion ............. 43.0 28.0 
Progression during treatment ......... 8.8 7.8 
Cavity disappearance ................:% 23.8 18.3 
Continued improvement after treatment . 35.0 58.0 





background, pharmacologic aspects, animal ex- 
perimentation, clinical results and a bibliography 
of 182 references. Hug, Moeschlin and Tanner,” 
of Zurich, report definite improvement in bronchial 
and renal tuberculosis as well as in 49 patients with 
pulmonary tuberculosis. Nagley and Logg’® write 
in England on the successful treatment, with PAS 
alone, of 37 cases with exudative disease. Karlson 
et al.,77 of the Mayo Clinic, report favorably on the 
use of Promin in addition to streptomycin and PAS 
as a means of delaying resistance. PAS has been 
given as an aerosol in the form of 1 cc. of 20 per 
cent solution in distilled water.7> The only claim 
for the cure of tuberculous meningitis by PAS 
comes from Paraf?? in France. He gave the drug 
intravenously in cases of meningitis that had become 
resistant to streptomycin, and reported clinical 
recovery in 6 patients. 

There are studies now going on with daily doses 
of PAS up to 24 gm., and Boger and his associates*® 
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have reported on a benzoic acid derivative that is 
said to increase the blood level of PAS as caron- 
amide does that of penicillin. 

TBI. (TbI/698. Tibione. Contiben. Myvizone). 
Domagk, of sulfonamide fame, has now developed 
this 4-aminoacetylbenzaldehyde thiosemicarbazone, 
which has apparently given good results in tuber- 
culosis. No one claims that it is as effective as 
streptomycin. It seems to have a therapeutic rat- 
ing about like that of PAS. Also like PAS, it is not 
effective in tuberculous meningitis. In spite of its 
wide use in Germany there is still reason to regard 
it as a drug with greater toxic dangers than either 
streptomycin or PAS. 

The January, 1950, issue of the American Revieru 
of Tuberculosis has four illuminating articles on 
TB1. The most important is the report by Hinshaw 
and McDermott.*! These highly competent Ameri- 
can observers had the opportunity, in September, 
1949, of reviewing the results obtained at ten German 
institutions, in the previous two years, in the treat- 
ment of 2000 patients. This group was selected from 
some 7000 (possibly 10,000) patients treated in 
more than three hundred German hospitals. The 
American investigators report that the initial dose 
should be 50 mg., by mouth, per day, for one or two 
weeks, with increase to 100 (possibly 200) mg. per 
day, and continued for six months. They say further 
that in one series jaundice appeared in 17 per cent 
of 197 treated patients and in only 6 per cent of 
189 untreated patients in the same situation. Agran- 
ulocytosis occurred in 8 of the 2000 patients whose 
records were studied and was fatal in 1 of these, 
but was possibly due in some of the cases to asso- 
ciated administration of aminopyrine. Hemolytic 
crises were reported but were thought to be due 
usually to the large doses given in early trials and 
to be rare with present dosage. There is an early 
impressive decrease in the sedimentation rate, but 
this is probably a nonspecific effect of questionable 
clinical importance. Hinshaw and McDermott are 
loath to try to evaluate the efficiency of TB1 on 
pulmonary tuberculosis in Germany particularly 
“‘when studies in a disease like tuberculosis are made 
during a period of rapidly ascending quality of 
general medical care and nutrition.”” However, the 
Germans themselves believe that they find evidence 
of decided benefit in some 50 per cent of cases 
treated. Excellent results seem to be obtained in 
laryngeal tuberculosis and tuberculous enteritis, 
Good results are reported in tuberculous empyema, 
genitourinary tuberculosis and tuberculous sinuses. 
“No studies have been made to determine if Con- 
teben (Tibione) administered with streptomycin 
will delay the emergence of streptomycin-resistant 
bacilli.” 

Mertens and Bunge,® two German investigators 
writing in the same issue, give conclusions much 
like those of Hinshaw and McDermott. This ar- 








ticle has a bibliography of 97 references to the Ger- 
man literature on the drug. 

The British Journal of Pharmacology for Septem- 
ber, 1949, has two articles on the thiosemicarba- 
zones.**+ § Donovick and _ Bernstein’® report on 
the action of thiosemicarbazones in experimental 
tuberculosis in the mouse. 

In spite of all these rather favorable comments 
from foreign countries the experience in this country 
to date has not been encouraging. , 

On April 25, 1950, the National Tuberculosis 
Association issued the following warning against the 
use of tibione: 


The use of TB-1 in the treatment of tuberculosis has 
not yet been fully evaluated by investigators in this coun- 
try. Sufficient work has been done, however, to indicate 
that serious toxic manifestations can arise at any time 
during treatment with this drug. The more serious toxic 
effects are damage to the liver, disturbances in the blood 
with severe anemia or a drop in the white blood cell count 
or both. 

Some of the more readily apparent side effects are loss 
of appetite, nausea and vomiting, and skin rashes. In 
approximately 25 per cent of patients who have been given 
TB-1 physicians have been forced to discontinue its use 
because of such toxic manifestations. 

Toxic manifestations may occur at any time during the 
course of treatment and are often abrupt and without 
obvious warning, so that only through proper laboratory 
tests can their impending development be detected. 


A recent preliminary summary of results from 23 
hospitals in the United States on 297 patients show 
that 41 had changes in liver function, 34 had severe 
gastrointestinal disturbance, 28 showed moderate 
or severe anemia, and 4 had dermatitis. The liver 
changes, however, were quickly reversible. 


Other Antobiotics 


Neomycin, developed by Waksman,** §7 the dis- 
coverer of streptomycin, was at one time thought 
to be the longed-for antibiotic that would inhibit 
the growth of tubercle bacilli without the develop- 
ment of resistant forms. But the Laboratory Com- 
mittee of the American Trudeau Society reported® 
on April 22, 1950, that tubercle bacilli do become 
resistant to neomycin in vitro; that the drug 1s 
not as effective as streptomycin against experl- 
mental tuberculosis in animals; and that different 
batches vary in composition and toxicity. In general 
it appears that neomycin is more toxic and less 
effective than streptomycin. Chloromycetin has been 
shown by Youmans et al.®® to be only moderately 
bacteriostatic for the virulent human type of 
tubercle bacilli in vitro and in mice. Aureomycin 
has been proved not to be of value in tuberculosis 
by Steenken and Wolinsky,®® Steinbach, Dooneief 
and Buchberg,®! Rake and Donovick,” Perry® and 
Schwartz, Walton and Moyer. Mycomycin is sal 
to be effective but to present serious pharmacologic 
problems. Terramycin is being extensively studie 
in eighteen Veterans Administration hospitals and 
many other places, but it offers little promise n the 
treatment of tuberculosis. The dose now recom: 
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mended is 7.5 gm. a day. Combined Streptomycin 
and potassium iodide therapy. Woody and Avery,” of 
the Department of Pathology, Vanderbilt University 
School of Medicine, reasoned that, since Jolling and 
Petersen had shown that iodides lead to the solu- 
tion of caseous material in tuberculous foci, tubercle 
bacilli would thereby be better exposed to thera- 
peutic agents such as streptomycin. In their eXx- 
periment, at the end of fifteen weeks after infec- 
tion, all the control animals were dead; 6 of 13 
streptomycin-treated animals were dead; and only 
2 of 14 animals who had received both streptomycin 
and potassium iodide were dead. The clinical trials 
that were started as a result of this experiment were 
reported (Ninth Streptomycin Conference, St. 
Louis) as showing that 47 patients had strepto- 
mycin and 2.3 to 5.0 gm. (35 to 75 gr.) of potassium 
iodide per day and did no better than 27 cases on 
streptomycin alone. Sulphetrone. Madigan,** 
Brownlee*? and Smith et al.** report on the phar- 
macology and moderate therapeutic successes. 
Nocardia extracts contain- a tuberculostatic sub- 
stance effective in mice, but the unpurified sub- 
stance is too toxic for present use.°? Ennzatine is a 
“yromising agent against acid-fast organisms but is 
irritating in its present form.’?!°° Lupulon, which 
is obtained by crystallization from a petroleum 
ether extract of hops, inhibits the growth of the 
tubercle bacillus. Chin and his associates!” have 
proved its value in mice infected with the human 
stra and believe its action to be due to its fat 
solubility and-consequent absorption by the lipid 
fraction of the tubercle bacillus. Asiaticoside is a 
purified extract from a plant, Centella asiatica, 
which natives have used in the treatment of leprosy. 
Boiteau and Saracino!™” report good results in ex- 
perimental tuberculosis in the guinea pig, and in 8 
cases of lupus in human beings. Usnic acid is stated 
by Marshak and Kuschner!" to retard the develop- 
ment of tuberculosis in guinea pigs if combined with 
low doses of streptomycin; usnic acid alone has no 
elect. Nicotinic acid amide. McKenzie et al.!™ 
found that this chemical markedly suppressed the 
spread of tuberculosis in infected white mice but 
that calculated on a weight basis from the results 
i mice the dose could not be tolerated by human 
beings. Neohetramine. In these days of antihis- 
lamine tryouts it is natural to use such drugs in 
‘perimental tuberculosis. Duca and Scudi!®® gave 
Neohetramine twice daily to 20 guinea pigs pre- 
viously infected with tubercle bacilli. A like num- 
ber of infected guinea pigs were kept as controls. 
In the treated animals the disease was more chronic, 
the tubercles showing more fibrosis and lympho- 
‘Ytosis, and they had approximately half as much 
i tuberculosis. The authors suggested that 
Neohetramine be used in combination with strepto- 
nycin for exudative tuberculosis. ACTH. An ab- 
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stract of a paper by Tompsett et al.!°* presented 
before the American Society for Clinical Investiga- 
tion reads as follows: 


An investigation has been made of the effects of ACTH 
in patients with advanced tuberculosis, with particular 
reference to the acute manifestations of the illness and the 
evolution of visible tuberculous lesions (laryngeal). 

In four subjects studied thus far, the administration of 
ACTH (100 mg. daily) has been followed within six to 
eight hours by amelioration and subsequent rapid dis- 
appearance of the systemic manifestations of acute illness. 
Complete defervescence has been accompanied by marked 
improvement in strength, appetite, and phonation, and by 
loss of previous cutaneous hypersensitivity to tuberculin. 
The onset of visible changes in the laryngeal lesions oc- 
curred within 24 hours and were increasingly evident there- 
after. Laryngeal edema receded, granulations became less 
elevated and were covered with epidermis. 

Sudden withdrawal of ACTH after a short period of ad- 
ministration was followed by the abrupt return of all 
previous signs of acute illness without return of the laryn- 
geal ulcerations. Study of more prolonged ACTH adminis- 
tration in additional patients is in progress. Whether the 
ultimate effect of ACTH on the extensive pulmonary 
lesions of these subjects will be beneficial or adverse, is as 
yet unclear. 

Regardless of ultimate outcome, it has clearly been pos- 
sible to abolish the evidences of tuberculous illness by the 
administration of a substance which presumably acts 
solely on the host. Thus the present results with ACTH in 
a protracted destructive infection are comparable to 
Finland’s previous observations in acute non-tuberculous 
pneumonias. 


Surgery of Tuberculosis 


There are today three problems of especial in- 
terest in the surgery of tuberculosis: the present 
status of thoracoplasty; the place of excision therapy 
in pulmonary tuberculosis and the influence of 
streptomycin in encouraging such an operative 
procedure; and the value of decortication of lungs 
bound down by organized or partially organized 
tuberculous exudate. 

So far as thoracoplasty is concerned it is still in 
most cases the operation of choice. Kinsella et al.,!° 
at Glen Lake Sanatorium, report on thoracoplasties 
in 613 patients performed from 1922 to 1943. Sixty- 
seven per cent are alive, five to twenty-six years 
after operation. Since 1931 the postoperative mor- 
tality in the first eight weeks has been 3 per cent. 
Rubin and Klopstock,!°* of Triboro Hospital, dis- 
cuss 141 thoracoplasties, done two to six years pre- 
viously, with an operative mortality of 5.3 per cent 
and an over-all mortality of 14.2 per cent. The best 
results were obtained in unilateral, fibrocaseous 
tuberculosis. Giant thin-walled cavities, thick- 
walled cavities and tuberculosis with bronchiectasis 
accounted for most of the failures. Reports like 
these do much to keep up one’s faith in the time- 
honored operation of thoracoplasty. 

However, pulmonary resection is again growing 
in favor. The early enthusiasm was followed by a 
period of concern lest the disease left behind in the 
remaining lobes on the operated side, or in the oppo- 
site lung in case of pneumonectomy, become acti- 
vated. But refinements in surgical technic and the 
protection of streptomycin have given the surgeon 































new courage, and more and more “successful” series 
of resections are being reported. Most thoracic 
surgeons do a partial thoracoplasty after such an 
excision to prevent the development of “compensa- 
tory emphysema,” which they regard as one cause 
of activation of foci left behind. 

One should look first at a series of resections done 
in the days before streptomycin was available. 
Sweet! now publishes a “subsequent report” on 
his series of 27 lobectomies and 36 pneumonectomies 
done before the streptomycin days. It is now three 
or more years since the operations. Of a total of 
63 patients operated on 9 died shortly after opera- 
tion, and 19 died subsequently. Nine patients are 
alive with active disease. Seven patients had active 
disease but are now well, and 19 patients have con- 
tinued to be well. Sweet concludes that “‘approxi- 
mately two-thirds have manifested some form of 
late activity of persistent foci of disease.” In the 
pneumonectomy group there was late tuberculous 
empyema in 4 cases, 2 with fistulas. Sweet makes 
the further statement: 


The indications for extirpative surgery at the present 
time are (1) irreversible bronchostenosis with chronic 
infection and secondary bronchiectatic dilatation, (2) lower 
lobe (or occasionally middle lobe) cavities, (3) persistent 
cavity after adequate thoracoplasty, and (4) possibly 
tuberculoma. Cases suitable for thoracoplasty are no 
longer considered for extirpation. 


In the second place are reported series in which 
the results of excision under streptomycin protec- 
tion are compared with results before streptomycin. 

Murphy," at the Veterans Administration Hos- 
pital in Oteen, North Carolina, says that, before 
streptomycin, resection carried a mortality of 25 
per cent and an incidence of empyema of 12 per 
cent and of bronchopleural fistula of 8 per cent. 


TaBLe 5. Figures on Resections. 








STREPTOMYCIN STATUS PERCENTAG! 
RESECTIONS oF SPREADS 
No previous streptomycin ............... 331 11 
Organism resistant to streptomycin...... . 59 82 
Organism sensitive to streptomycin........ 108 70 


Sensitivity unknown ................... 119 72 





He then describes a series of 129 resections (77 lobec- 
tomies and 52 pneumonectomies) done under 
streptomycin protection with a mortality of 4.5 
per cent and an incidence of empyema of 4 per cent. 

Mulvihill et al." at the Triboro Hospital, report 
that, before streptomycin, in 21 lobectomies there 
were 3 deaths in nine months from bronchopleural 
fistulas, empyema and contralateral spread. Since 
streptomycin there have been 13 resections, and no 
such complications. 

Bailey, Glover and O’Neill!!2 (Philadelphia) com- 


pare 100 cases of resection for pulmonary tuber- 
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culosis without streptomycin with 100 in which 

streptomycin was used. They had 15 per cent of 

postoperative spreads without streptomycin and 
only 1 per cent with streptomycin. 

Moore, Murphy and Elrod," at the Veterans 
Administration Hospital in Oteen, North Carolina. 
compare 11 resections without streptomycin with 74 
resections with streptomycin. The mortality has 
been reduced from 36 to 8.1 per cent, the rate of 
spreads from 27 to 4 per cent, and the rate of fistulas 
and empyemas from 55 to 5 per cent, and the 
sputum conversion has risen from 58 to 87 per cent. 

Thirdly is the problem of resection in a patient 
who has had one or more full courses of strepto- 
mycin in the past, and not just a protective dose 
for about a week before excision and two weeks after. 
If such a candidate for resection is proved to be 
carrying resistant tubercle bacilli the surgeon is 
loath to do the operation, and it is on this account 
that he so often pleads that under ordinary condi- 
tions the drug be withheld, so as to give protection 
if excisional therapy is indicated later. But recent 
studies make one suspicious that even when re- 
sistant bacilli have not been reported the patient 
previously treated with streptomycin is a worse 
surgical risk than one who has not been so treated. 

The consolidated figures on resections compiled 
from the tables of the Ninth Veterans Administra- 
tion Streptomycin Conference, April, 1950, are 
presented in Table 5. 

Finally, it is interesting to note that even in the 
patients who had not previously received courses 
of streptomycin and who were given only protec- 
tive streptomycin at the time of excision the per- 
centage of spreads and other complications has in- 
creased in recent months. An early series of re- 
sections done under these conditions resulted in 
only 2.2 per cent of spreads in 87 lobectomies and 
3.8 per cent in 54 pneumonectomies, as compared 
with the 9.6 per cent in lobectomies and the 10.5 
per cent in pneumonectomies noted above. It seems 
probable that poorer risks are being accepted for 
resection. 

The great success obtained in decortications after 
war injuries of the chest led the thoracic surgeons 
to see whether equally good results might be 
achieved with tuberculous pleural exudates, pat- 
ticularly with the tuberculous empyemas, which 
are all too common after artificial pneumothorax. 
It has now been shown that a complete pleural 
“sac”? composed of organized exudate outside both 
the visceral and parietal pleura can be “peeled off 
with comparative safety and that the lung will 
then often re-expand. Its functional capacity, 
however, may still be very low. 

O’Rourke, O’Brien and Tuttle! (Detroit) de 
scribe 43 decortications for pulmonary anc pleural 
tuberculosis performed between January, 1946, 
and May, 1948. There were 9 patients with tuber- 
culous pleurisy, 27 with complications 0! thera- 
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peutic pneumothorax and 7 with lobectomy in con- 
junction with decortication. The respective re- 
suits were failure in 4, improved in 5, good in 14 
and excellent in 20. 

Mulvihill and Klopstock,"* at the Triboro Hos- 
pital, report 5 cases of successful surgical re-expan- 
sion of postpneumothorax, nonexpandable lung. 

Weinberg and Davis,"® at the Veterans Adminis- 
tration Hospital in Van Nuys, California, had 15 
patients with unexpandable lung and persistent 
pleural space after unsuccessful pneumothorax 
treated by total or almost total decortication. There 
were no deaths and no case of spread of pulmonary 
tuberculosis. Four patients had_ thoracoplasties 
in addition. There was an immediate postoperative 
decrease in total pulmonary function, with an ap- 
preciable increase in function after several months. 

Gordon and Welles,’ of Saranac Lake, New York, 
report in detail on 9 cases of decortication. 

Wright et al."° raise a further question concerning 
the unpredictable amount of function in the re- 
expanded lung. 


BCG Immunization 


The experience with BCG in this country and in 
Scandinavia was reviewed by Wassersug!” last year. 
An excellent summary of the experience with BCG 
all over the world, with arguments pro and con, 
was presented by Edsall.??° 

It should be noted that in the November, 1949, 
issue of the American Review of Tuberculosis the 
American Trudeau Society, through its Committee 
on Medical Research and Therapy, and its Sub- 
committee on Immunology, published a “Statement 
on BCG,”"!. 12 which had been adopted by the 
Council. This report may be summarized as follows. 


Under acceptable conditions the vaccine is 
“harmless.” 

The degree of protection is “by no means com- 
plete,” nor is the duration predictable.!” 

Vaccination is recommended for “the following 
more vulnerable groups,” “‘provided they do not 
react to adequate tuberculin tests.” 


Doctors, medical students and nurses who 
are exposed to tuberculosis. 

Hospital and laboratory personnel. 

Those unavoidably exposed in the home. 

Patients and employees of mental hospitals 


and custodial institutions. 
“Children and certain adults considered to 
have inferior resistance and living in com- 


munities in which the tuberculosis mortality 


rate 's unusually high.” 

Eff 's are recommended to ‘“‘meet in prac- 
me ‘table standards for the production of 
BCG accine, and that, when practicable, com- 
iat firms be licensed under the National 
Nstit 


» of Health to produce this vaccine.” 
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It is believed that there are other, more effec- 
tive methods of controlling tuberculosis in the 
general population than BCG vaccination. 

Vaccination is only one of many procedures 
to be used in tuberculosis control. 

Expansion of other facilities is required. 


In the United States 6596 vaccinations were per- 
formed in New York State in 1948 and 1949, and 
3438 in Pennsylvania from July 1, 1949 to January 
28, 1950; 168,272 doses were distributed by Chicago 
laboratories up to the end of 19494; and 1400 in- 
oculations had been given in Massachusetts up to 
the end of 1949.15 

There is a strong movement on foot to prepare a 
stable dried BCG vaccine. 

The experiences with BCG in Norway have been 
summarized in a 224-page book in English by Dr. 
Gerhard Hertzberg.!"6 

BCG vaccination is now compulsory for certain 
groups in France,”? Norway™$ and Brazil.'* 


CoNCLUSIONS 
Mortality 


Between 1900 and 1948 the death rate from tuber- 
culosis in the United States dropped from 202 per 
100,000 population to 30. In Massachusetts the 
drop was from 253 to 29.6. Instead of being first 
in the list of causes of death, tuberculosis is now 
seventh. However, it is still the leading cause of 
death among those who die between the ages of 
fifteen and thirty-five. The age at which death 
from tuberculosis occurs is steadily advancing. 
“Rest, fresh air, and good food” was the formula 
for treatment in 1900. Since that time treatment 
by artificial pneumothorax and pneumoperitoneum, 
surgical “‘compression” therapy, surgical excision 
and, recently, chemotherapy have been added. 


Mass surveys 


Mass x-ray surveys of the supposedly well are 
being conducted in many large cities throughout 
the United States in the hope that active pulmonary 
tuberculosis will be discovered before it gives symp- 
toms and while treatment may offer hope of a per- 
manent cure. Only about one tenth of 1 per cent 
of the total number of persons receiving x-ray ex- 
aminations have eventually been proved to have 
active pulmonary tuberculosis, instead of the 1 per 
cent previously expected. The final results of the 
Boston X-Ray Survey are not yet available, but 
preliminary reports show that seven one-hundredths 
of 1 per cent of the Boston residents examined have 
been proved to have active pulmonary tuberculosis. 
When such a city-wide x-ray survey is planned 
provision should be made beforehand for the prompt 
and efficient care of the active cases that may be 
discovered. On the whole such studies are worth 
while, but one must keep in mind their limitations 
and dangers. 


























570 


Tests for Activity 


Less than half the cases of active pulmonary 
tuberculosis produce a sputum showing tubercle 
bacilli on direct smear. Cultures or guinea-pig in- 
oculation of the sputum give a marked increase in 
positive findings, and when there is no sputum a 
surprisingly high percentage of specimens of gastric 
contents will give a positive culture. The more careful 
the technic and the larger the number of specimens 
examined, the higher the percentage. It is enlight- 
ening, for instance, to find that in 15 nurses whose 
tuberculin tests had changed from negative to 
positive there was a positive gastric culture, with 
guinea-pig confirmation, and that in 8 of the 15 
the x-ray film disclosed no disease. These experiences 
show that culture of the gastric contents is an im- 
portant way to determine the activity of pulmonary 
tuberculosis. But it is becoming more and more 
difficult to decide how often to do such gastric cul- 
tures and how much stress to place on the occasional 
positive reaction in a patient who is clinically well 
and whose x-ray shadows do not look like those of 
active disease. Good judgment is required. 

Many new blood serum tests are being devised 
in the hope that they will help determine activity. 
So far none of these tests, including the frequently 
mentioned hemagglutinin test of Middlebrook and 
Dubos, offers real hope. In a consideration of this 
problem it must be kept in mind that there is never 
going to be a sharp line of demarkation between 
activity and nonactivity. There will be every grade 
of activity from that of almost healed fibrotic disease 
to the very active case with fever and night sweats. 
















































Antibiotics 


Streptomycin. After four years of the most ex- 
tensive study by the Veterans Administration with 
the Army and Navy, the American Trudeau Society 
and the United States Public Health Service, not 
to mention a host of individual observers, strepto- 
mycin has proved itself to be a very valuable ad- 
junct to bed rest, collapse therapy and the surgery 
of pulmonary tuberculosis. It is not a cure-all for 
the disease. In most cases it will do much to clear 
the “exudative component” of a pulmonary tuber- 
culous infection, but it has little effect on fibro- 
cavernous disease except to promote better bronchial 
drainage in the presence of tuberculous infection of 
the bronchial wall. It is extremely helpful in re- 
lieving the symptoms of laryngeal, pharyngeal and 
intestinal tuberculosis, and many other extrapul- 
monary infections. The orthopedists and genito- 
urinary specialists find it very valuable. It has 
saved some lives in patients with tuberculous 
meningitis — a disease hitherto 100 hundred per 
cent fatal. 

The principal difficulty in the use of strepto- 
mycin has been that about 50 per cent of the cases 
continue to have positive sputums even after a four- 
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month period of treatment, and that 80 per cent of 
the cultures of such sputums show streptomycin- 
resistant tubercle bacilli. To prevent this develop- 
ment of resistance the period of treatment has often 
been shortened, but though there are only 35 per 
cent resistant bacilli at the end of six weeks, there 
is a loss of therapeutic effect. Recently, the com- 
bination of _para-aminosalicylic acid (PAS) and 
streptomycin has done much to delay the develop- 
ment of resistance, and in almost every case in 
which streptomycin is being given PAS. is. now 
added. In such cases only 30 per cent of the posi- 
tive cultures are resistant at the end of four months, 
A change in the dosage schedule is being adopted 
by many hospitals, largely as a result of the ex- 
perience at the Fitzsimons General Hospital of the 
Army, and if one reviews carefully all the avail- 
able reports on streptomycin therapy it looks as if 
the treatment of choice today was | gm. of strepto- 
mycin twice a week, instead of daily injections, 
and 3 gm. of PAS given four times each day. This 
treatment should usually be continued for four 
months or longer. 

Dihydrostreptomycin, ‘There is some difference of 
opinion among good authorities about the relative 
merits of dihydrostreptomycin and regular strepto- 
mycin. There are still those who fear the emergence 
of delayed deafness even with a l-gm. daily dosage 
of dihydrostreptomycin sulfate, although others 
claim that the deafness has occurred only in pa- 
tients who are getting 3 gm. of the dihydrostrepto- 
mycin hydrochloride daily. Streptomycin is the 
drug of choice. 

Para-aminosalicylic acid. Besides its relation to 
streptomycin resistance this drug is valuable when 
used alone. It is being tried extensively in patients 
who have had previous streptomycin treatment with 
resulting streptomycin-resistant bacilli. In effective 
dosage it often has unpleasant gastrointestinal 
effects. 

Tibione. Although widely heralded in Germany 
as a new treatment for tuberculosis the studies so 
far conducted in this country show that the drug 
is less effective than streptomycin or PAS and that 
it has dangerous toxic potentialities for the blood 
and liver. Although the small dose of 100 to 200 
mg. per day is easier to take than the 12 gm. or 
more of PAS, the gastrointestinal disturbances after 
tibione are apparently as great. At present there Is 
no reason for using tibione if streptomycin or PAS 
is available. = 

None of the other antibiotics that are receiving 
extensive investigation are very promising. As 
in many other conditions ACTH gives early strange 
and wonderful changes. 


Surgery of Tuberculosis 


Thoracoplasty continues to be the operation “é 
choice, and the end results of this procedure are 
still very satisfactory. The surgeons are at work on 
many modifications. 
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PRESENTATION OF CASE 


First admission. A forty-five-year-old man en- 
tered the hospital complaining of pain in the left 
flank. 

The patient had one attack of rheumatic fever 
at the age of six, following which a heart murmur 
was repeatedly heard. At the age of eighteen he 
began to have four or five attacks of bronchial 
asthma each year and developed chronic wheezing 
and dyspnea. For many years he had slept on two 
pillows. He habitually took a very poor diet and 
until one year before admission drank “three fifths” 
of whisky each week. Two years prior to entry 
he had a hemoptysis of several ounces of bright- 
red blood. About this time he began to have pro- 
gressive impotence. One year before admission he 
had a severe upper respiratory infection with pul- 
monary congestion that cleared following penicillin. 
He was put on a low-salt diet and digitalis and was 
able to return to work although he tired easily, had 
increased dyspnea and lost 20 pounds in weight 
during the next year. Seven months before admis- 

sion he noted a tender, slowly growing mass in the 
left breast that was removed, and the pathological 
report was gynecomastia. Following the operation 


there was a marked increase in dyspnea for which 
the patient was readmitted to another hospital 
a week after the operation. He was given a strict 
low-salt diet and three mercurial injections, follow- 
ing which he developed a skin rash, ankle edema 
and increased orthopnea. These gradually improved, 
and he was discharged home. One week before 
entry bilateral calf tenderness appeared. However, 
he did well until four days prior to admission, when 
there was one transient episode of diplopia and the 
onset of nocturia. On the following day he began 
to have costovertebral-angle pain, most pronounced 
on the left side, accompanied by urgency, frequency 
and oliguria. —Two days before admission the pain 
radiated into the left flank, and dysuria was noted. 
Physical examination showed an acutely ill man 
with Cheyne-Stokes respiration. The cardiac rhythm 
was grossly irregular, with an apical rate of 120. 
The neck veins were markedly distended. There 
were moist rales at both lung bases. The heart was 
enlarged to the anterior axillary line. The pulmonic 
second sound was much louder than the aortic. 
A Grade II systolic murmur was heard at the apex. 
A tender liver was palpated three fingerbreadths 
below the costal margin. Left-costovertebral-angle 
tenderness was pronounced. There was slight bi- 
lateral calf tenderness, but Homans’s sign was 
negative. 
The temperature was 102°F., and the pulse 90. 
The blood pressure was 131 systolic, 90 diastolic. 
The urine had a specific gravity of 1.026 and 
gave a ++ test for albumin, and the sediment 
contained 5 white cells and 4 red cells per high-power 
field. Five subsequent specimens were similar, and 
one was loaded with red cells. No organisms were 
demonstrated on smear or by culture. Examination 
of the blood disclosed a hemoglobin of 16.5 gm. and 
a white-cell count of 35,100, with 93 per cent neu 
trophils. A blood Hinton test was negative. 
stool was guaiac negative. Repeated blood cultures 
were negative. The corrected sedimentation rate 
was 0.7 mm. per minute. The circulation time Was 
30 seconds. The nonprotein nitrogen was 56 mg, 
the total protein 5.6 gm., the calcium 9.5 M8 
the phosphorus 2.2 mg., the alkaline phosphatase 
6.0 units, and the van den Bergh reactions 2.8 mg. 
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jirect and 4.2 mg. total per 100 cc., the prothrombin 
time 63 per cent of normal, the carbon dioxide 30.8 
milliequiv., the chloride 97 milliequiv., the sodium 
136 milliequiv., and the potassium 5.8 milliequiv. 
per liter, and the blood pH 7.3. An electrocardio- 
gram showed auricular fibrillation at a rate of 100, 
right-axis deviation and sagging ST segments. X- 
ray films disclosed enlargement of the left auricle 
and ventricle and a calcified aorta, Intravenous 
retrograde pyelograms taken in the third week of 
the hospital course demonstrated a very small, non- 
functioning left kidney of normal outline and a 
large, functioning right kidney with the suggestion 
of a mass in the lateral midportion. 

The patient was maintained on 0.2 mg. of digi- 
toxin per day throughout most of the hospital 
course. Following repeated Mercuhydrin injections 
the weight dropped 10 pounds, remaining stable 
during the last week of admission with a 2-cc. in- 
jection every other day. In the first nine days of 
the hospital course he received 10 gm. of strepto- 
mycin, and for the first eighteen days Crysticillin. 
The temperature remained normal after the fifth 
day, but the fibrillation and tachycardia persisted. 
The most acute subjective problem throughout 
most of the course was persistent hiccuping, which 
failed to respond to carbon dioxide inhalation, in- 
travenous administration of calcium gluconate, 
sedatives, small doses of quinidine or electrical 
stimulation of the phrenic nerve. It was finally con- 
trolled by repeated phrenic-nerve blocks. On the 
third hospital day there was a sudden onset of 
weakness and tingling in the right forearm and 





right-costovertebral-angle pain radiating into the 
right flank. The right hand was found to be cooler 
than the left, with a weak right radial pulse. A 
diagnosis of peripheral embolism was made, and 
the patient was given a total of 150 mg. of heparin 
and 325 mg. of Dicumarol, following which the 
prothrombin time fell from 63 per cent of normal 
to less than 10 per cent on the ninth hospital day. 
Following 10 mg. of Hykinone, the prothrombin 
time rose rapidly to 41 per cent. The right arm 
gradually became asymptomatic, and the right- 
costovertebral-angle pain diminished. Following 
retrograde pyelography on the seventeenth hos- 
pital day there was a brief episode of mild shock 
and congestive failure, which cleared rapidly with 
routine therapy. The patient was discharged on 
the fortieth hospital day. He was still fibrillating 
at a rate of 110 and had a few moist rales at the 
lung bases, +++ edema to the knees, profound 
depression due to generalized weakness, persistent 
flank pain, insomnia and hiccuping. 


Fina idmission (three weeks later). He _ re- 
mained \t home for a week and was then transferred 
lor two weeks to a nursing home, where he was 
kept or a low-salt diet, digitoxin and a mercurial 
injectic’ every other day. 
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One week before the second admission he began 
to complain of substernal soreness. Four days be- 
fore admission the sputum became blood streaked 
although there was no acute episode of any sort. 
There was a progressive increase in dyspnea. The 
patient was readmitted complaining of total in- 
somnia for two days and incapacitating weakness. 

Physical examination revealed a thin, question- 
ably jaundiced man with severe dyspnea and orthop- 
nea but no cyanosis. The neck veins were distended 
to the angle of the jaw, and there was ++++4 
edema of the lower legs, where some breakdown 
of the stretched skin was noted. There were de- 
creased breath sounds and dullness at the right 
base. The heart beat was irregular at a rate of 96. 
A Grade II systolic murmur was heard at the apex 
and at the left sternal border. The liver was tender 
but its size could not be determined. 

The temperature was 98.6°F., and the respira- 
tions 18. The blood pressure was 105 systolic, 65 
diastolic. 

Nourine could be obtained for analysis. Examina- 
tion of the blood revealed 11.0 gm. of hemoglobin 
and a white-cell count of 11,000, with 89 per cent 
neutrophils. The nonprotein nitrogen was 32 mg., 
and the total protein 5.0 gm. per 100 cc., and the so- 
dium 122.7 milliequiv., the chloride 85 milliequiv., 
the potassium 5.3 milliequiv., and the carbon dioxide 
28.3 milliequiv. per liter, and the prothrombin time 
28 seconds (normal, 17 seconds), or 45 per cent of 
normal. 

The patient was given 0.4 mg. of Cedilanid in- 
travenously at once and put on 0.2 mg. of digitoxin 
a day. Since the edema was considered to be due 
in part to salt depletion, he was placed on an un- 
restricted diet with fluids ad libitum. The urinary 
output during the first day was only 360 cc. in 
spite of injection of a mercurial diuretic. The pa- 
tient went rapidly downhill, with progressive edema, 
oliguria, dyspnea, extreme discomfort and dis- 
orientation, and died on the third hospital day. 


DIFFERENTIAL DIAGNOsIS 


Dr. My es P. Baker*: My first impression in 
reading over this protocol was that this man had 
died in congestive heart failure as the result of 
long-standing rheumatic heart disease, mitral steno- 
sis and auricular fibrillation, with the common 
complication of congestive heart failure, — multiple 
pulmonary infarctions, — and that terminally he 
showed both the symptoms and the pattern, in 
the blood chemical studies, of the low-salt syndrome. 

Let us review some of the features of the past 
history and the outstanding points about the physi- 
cal findings and the laboratory work in support of 
such a diagnosis or in contradiction of it. The 
important features in the past history seem to be 
the story of rheumatic fever as a youngster, secondly, 
the story, which I have to take at face value, of 


*Associate physician, Massachusetts General Hospital. 
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bronchial asthma presumably on an allergic basis 

that apparently continued annually up until the 

last illness and, thirdly, some evidence that he may 
have lived in such a way as to damage the liver. 

The story of a hemoptysis two years prior to the 
first admission without a subsequent development 
of proved pulmonary infection makes one wonder 
about the possibility of pulmonary embolization and 
infarction. Hemoptysis does occur with long-stand- 
ing mitral stenosis, of course, but I would expect 
more associated symptomatology of congestive 
heart failure in connection with this episode two 
years before, had this been a manifestation of rheu- 
matic heart disease. There is a strong suggestion 
that a year prior to admission the patient had been 
considered to be in congestive heart failure and 
had been treated in accordance with this diagnosis. 
It is rather unusual that he lost so much weight 
during the two years prior to admission if he were 
on the border of cardiac failure. Just prior to ad- 
mission he developed a marked increase in dyspnea 
following a minor surgical procedure; the ankle 
edema, dyspnea and orthopnea had responded 
rather poorly to mercurial diuretics. 

Finally, the patient came in with a story again 
strongly suggestive of embolization as a compli- 
cation of auricular fibrillation. The important 
physical findings were uncontrollable auricular 
fibrillation, with distention of neck veins, rales at 
the bases of the lungs, a large tender liver and ten- 
derness in the left costovertebral angle consistent 
with a renal infarct. The bilateral calf tenderness 
is consistent with an underlying deep phlebothrom- 
bosis even though the Homans’s sign was not ob- 
viously present. 

The laboratory findings revealed microscopic 

hematuria, no evidence of urinary-tract infection, a 
white-cell count in keeping with infarction in either 
the kidneys or the lungs or both, a prolonged 
circulation time as One would expect in congestive 
failure and an elevated nonprotein nitrogen, which 
is in keeping with the presence of a fresh renal 
infarct and congestive heart failure. The elevated 
bilirubinemia, even without any evidence of jaun- 
dice in the presence of congestive heart failure, makes 
one consider at least the presence of infarction, 
usually pulmonary, which allows for the presenta- 
tion to the liver of more blood pigment than it can 
excrete in the form of bilirubin. The electrocardio- 
gram did not help me much. I take it these sagging 
ST segments were digitalis effects. X-ray films 
revealed an enlargement of the left auricle and 
ventricle, as Dr. Wyman can perhaps show us later. 
I should think the left auricular enlargement would 
be important in the differential diagnosis. 

The first important thing that happened to this 
man following admission was the development of 
symptoms of embolization of the arteries in the 
right forearm and also repeated embolization and 
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probably infarction in the right-kidney region, The 
second important feature in the course was the 
persistent hiccuping, which seemed to require a 
diagnostic explanation. Hiccuping in a patient 
with congestive heart failure is to me explicable on 
the basis of repeated pulmonary infarction with 
irritation of the diaphragm. I have seen this in 
similar cases. 

The fourth important feature of the hospital 
stay was the persistence of a rapid ventricular rate 
in a man with fibrillation who was not running an 
elevated temperature and who was receiving what 
should have been an adequate daily maintenance 
dose of digitoxin. That, in the absence of obvious 
infection, should make the physicians consider the 
presence of infarcts, usually pulmonary. 

May we see the x-ray films? : 

Dr. Stantey M. Wyman: The original chest 
films show the lung fields to be grossly clear, but 
there is considerable enlargement of the heart to- 
ward the left. This appears to involve the left ven- 
tricle and also the right ventricle, which lies in ap- 
position with the sternum for a long distance as 
seen in the lateral view. The hilar and pulmonary 
vascular shadows are definitely increased in prom- 
inence, and there is calcification in the aorta. The 
last set of films of the chest were taken three weeks 
later, and this time the film is upright and therefore 
shows a more nearly accurate representation of the 
heart, which again is seen to be enlarged in the 
region of the ventricles and probably the left auricle, 
which extends back in this region. There is no 
pleural effusion on the right, but there is still further 
engorgement of the vascular bed probably with 
pulmonary edema and possibly with pneumonitis. 
The next two sets of films were taken, I imagine, 
shortly before death, and they were all taken in 
the supine position. The effusion in the right chest 
has increased considerably, and there is a large 
density in the left mid-lung field somewhat laterally 
and a smaller density in the right mid-lung field, 
which, as Dr. Baker suggested, are consistent with 
infarcts. On the last study there appears to be a 
large amount of pulmonary edema in both mid- 
lung fields. 

Dr. Baxer: Is there anything to be said about 
the films of the kidneys, Dr. Wyman? 

Dr. Wyman: Yes, indeed. The films of the 
kidneys were all done between the first two chest 
examinations. The first three films are from the 
intravenous pyelogram, and they show a small 
left kidney and a rather large right kidney, which 
cannot be too well outlined, however. Calcification 
is present, probably in the mesenteric lymph nodes. 
There is some calcium in the abdominal aorta and 
its distal branches. The last film is from the ret- 
rograde pyelogram and shows grossly normal calyc- 
eal systems of the left kidney; the calyxes of the 
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right kidney are not remarkable. I would not be 

concerned about the possibility of a mass. 

Dr. Baker: Thank you very much. 

The details about the second and final admissions 
to the hospital are fairly straightforward. It seems 
to me important that the patient did have sub- 
sternal soreness and some blood streaking of the 
sputum prior to admission. The absence of cyanosis 
‘; noteworthy in a person with such marked dis- 
tention of the neck veins. Again, the systolic mur- 
mur heard in the apex was not particularly ab- 
normal. At this time there was a definite lowering 
of the blood sodium and chloride levels; the potas- 
sium level was not. impressively elevated. The 
low level of serum protein probably bespeaks in- 
adequate nutrition. 

Is there any chance that this man could not have 
had rheumatic heart disease but a chronic cor 
pulmonale over the last few years, perhaps as the 
result of long-standing bronchial asthma? Chronic 
cor pulmonale is a rare development in bronchial 
asthma. It does occur, but it seems to me rather 
afar cry. Could it have been a chronic cor pul- 
monale developing as an unusual result of repeated 
undetected pulmonary embolizations over the 
years? There is one feature that I think should be 
stressed — namely, that auricular fibrillation is 
uncommon in chronic cor pulmonale. In one series 
of 60 cases! reported from New York, only 9 pa- 
tients developed auricular fibrillation, and some of 
these were people, older than this patient, who had 
some arteriosclerotic heart disease as well. The 
presence of an enlarged left auricle is perhaps an- 
other point in favor of rheumatic heart disease 
and mitral stenosis; auricular fibrillation develops 
in two thirds of the cases manifesting mitral-valve 
stenosis. 

I think that I shall stick by the commonest pos- 
sibilities, then, and say that the data support the 
diagnostic impression of rheumatic heart disease 
with mitral stenosis, auricular fibrillation, con- 
gestive heart failure and repeated pulmonary in- 
farcts that were the result of embolization from the 
deep leg veins, not from the right chambers of the 
heart, and, at the end, a low-salt syndrome prob- 
ably contributed to by the low intake of sodium 
and mercurial Whether any 
specific evidence of such a syndrome can be found 


recent injections. 
in the kidneys I would very much doubt. 

Dr. Benjamin CastLeman: You think 

Oliguria was due to the low-salt syndrome? 
; Dr. Baker: Yes. There should have been renal 
infarcts in the large right kidney. I took it that 
the small left kidney was the result of a hypo- 
plasia, a congenital anomaly. 

Dr. Marian W. Ropes: Those of us who saw 
the patient on the wards felt very much the same 
as Dr. Baker. We thought the patient had rheu- 
matic heart disease and were aware of the many 


the 
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not a mural thrombus in the right auricle. 
fortunately, the leg veins were not examined, but 
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areas of embolization and infarctions in the lungs 
and presumably in the kidneys. 


CuinicAL D1acnoseEs 


Rheumatic heart disease, with mitral stenosis 
and aortic insufficiency. 

Congestive heart failure. 

Pulmonary and renal infarcts. 


Dr. Baker’s DIAGNOSES 


Rheumatic heart disease, with mitral stenosis. 
Auricular fibrillation. 

Congestive heart failure. 

Pulmonary infarcts, repeated. 

Renal infarcts. 

Low-salt syndrome. 


ANATOMICAL DIAGNOSES 


Rheumatic heart disease, with severe mitral and 
aortic stenosis. 

Mural thrombus, left auricle. 

Embolus of abdominal aorta, 
thrombosis extending into 

Renal infarcts, old and recent, 

Pulmonary infarcts, multiple. 

Central congestion and necrosis of liver. 

Jaundice. 

Sclerosis of abdominal aorta. 


with superimposed 
renal arteries. 
multiple. 


PATHOLOGICAL DiscussIoN 


Dr. CasTLEMAN: Autopsy did show a rheumatic 
heart, weighing 500 gm., with very severe mitral 
and aortic stenosis. There was a mural thrombus 
in the left auricle, which probably accounted for 
many of the peripheral emboli. The lungs also 


showed numerous infarcts, infarcts being present 


There was 


Un- 


in all lobes at the time of autopsy. 


I am fairly certain that the pulmonary emboli arose 


from the deep veins of the legs. The liver was 
markedly congested and on microscopical examina- 
tion showed a good deal of central necrosis but no 
evidence as yet of any cardiac cirrhosis. 


The kidneys were quite interesting On gross ex- 
amination. I have a picture of them (Fig. 1). Over- 
lying the intima of the abdominal aorta, including 
the mouths of the renal arteries and extending into 
both iliac vessels, is an adherent mural thrombus. 
It will be noticed also that there is a good deal of 
calcification and severe sclerosis in the abdominal 
aorta, which is a bit unusual in a man of forty-five. 
The large right kidney, which weighed 200 gm., 
showed some recent infarcts; the left was al- 
most totally infarcted, with both old and recent 


infarctions, and the entire left renal artery was 


completely occluded by a thrombus. I believe that 
this probably represented an embolus from the left 
auricle that was caught at the bifurcation in the 
severe arteriosclerosis rather than a localized mural 
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thrombus, although one cannot rule that out. Since 
he had so many emboli in other parts of the body, 
it is more reasonable perhaps to assume that it was 
an embolus on which there was superimposed throm- 
bus and extension into both renal arteries. I be- 
lieve the small size of the kidney was due to infarc- 
tion rather than to congenital hypoplasia. 

Dr. Baker: Do you find anything specific in 
the kidneys in cardiac patients dying with low-salt 
syndrome? 

Dr. CasTLEMAN: No; we have just had a pa- 
tient recently who we believe died with that syn- 
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drome,’ and we were not able to find anything 
definite in the kidneys. These patients usually have 
an elevated nonprotein nitrogen. 

Dr. Baker: I was impressed by that figure of 
32 mg. per 100 cc. of nonprotein nitrogen at the 
time of death; it is certainly net the rule in most of 
the low-sodium cases with renal insufficiency. 

Dr. CastLeMan: That would be an argument 
against the low-salt syndrome. 

Dr. Baker: On the other hand Dr. Schroeder® 
has reported a series in which there were 2 or 3 
cases with nonprotein nitrogens of about 40 or 50 
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mg. per 100 cc. and with very low blood sodium 
and chloride. 
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CASE 36412 


PRESENTATION OF CASE 


A sixty-four-year-old woman was admitted to 
the hospital for the first time because of a chronic 
dry irritating cough. 

Three years before entry the patient entered an- 
other hospital because of low-back pain and sciatica 
that was ascribed to a subsiding intervertebral 
disk and for which she received conservative ortho- 
pedic treatment with satisfactory response. At 
that time x-ray study revealed an abnormal shadow 
in the left-lung field. That was followed with chest 
films at frequent intervals, with no observable 
changes until recently. About three months prior 
to admission she developed easy fatigability, an 
Occasional evening rise in temperature and night 
sweats. These symptoms subsided after a month 
but were replaced by an irritating, nonproductive 
cough, which persisted. Three weeks prior to ad- 
mission she developed a pleuritic type of pain in 
the right pectoral region extending over the lower 
lateral aspect of the right chest. The complaint 
likewise subsided gradually, but the cough persisted. 
The appetite was considered good, and there had 
been no significant weight loss. Sputum examina- 
tions outside the hospital were negative for acid- 
fast organisms, but chest x-ray films showed an 
increase in size of the previously noted shadow. 

A hysterectomy and appendectomy had been 
performed fifteen years before admission because 
of postmenopausal bleeding. 

Physical examination revealed a fairly well 
nourished woman, coughing frequently but not 
appearing acutely or chronically ill. The lungs were 
clear. A single discrete, firm lymph node, 1 cm. 1n 
diameter, was palpable in each axilla. The breasts 
were normal. There was a well healed lower mid- 
line abdominal scar. 

The temperature was 98°F., the pulse 65, and the 
respirations 20. The blood pressure was 180 sys- 
tolic, 90 diastolic. 

The urine had a specific gravity of 1.020 and gave 
a + test for albumin, and the sediment containe 
10 leukocytes per high-power field. The hemoglobin 
was 11 gm. The white-cell counts ranged from 3000 
to 5000, with 34 to 55 per cent neutrophils. Re- 
peated stool examinations were guaiac negative. 
The sedimentation rate was 7 mm. in one hour. A 
blood Hinton test was negative. Chest x-ray films 
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(Fig. 1 and 2) showed a rounded lesion, 4 cm. in 
diameter, in the axillary portion of the posterior 
apical segment of the left upper lobe. A few nodular 
densities were present in the lung field proximal 
tothis region. The lesion was located at the periph- 
ery of the lung but did not appear attached to 
the chest wall. It contained an area of radiolucency, 
1.5 cm. in diameter, but a definite fluid level could 
not be demonstrated. A few flecks of calcification 
were present in the lesion. A coarse strand of in- 
creased density was present in the basal segment 
of the left lower lobe, and there was slight blunting 
of the left costophrenic sinus posteriorly. The 
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remaining lung fields were clear. The heart was 
enlarged, and the aorta slightly sclerotic. 

Two whole-blood transfusions of 500 cc. each 
succeeded in elevating the hemoglobin from 11 to 
15 gm. but the leukopenia was unaffected. The 
erythrocytes were described as generally normo- 
cytic and slightly hypochromic, with slight aniso- 
cytosis and poikilocytosis. The platelets were abun- 
dant, and no abnormal leukocytes were seen. A 
sternal aspiration showed diffuse bone-marrow 
hypoplasia, No clinical changes were noted in the 
patient's condition. 

Rs lia was performed on the ninth hos- 

Ital day. 


DIFFERENTIAL D1IAGNOosIs 


Dr. owrry F, Davenport*: Since there are 
10 definitive data and the differential diagnosis 1s 


*Assis: 
ASSIS 2dici ‘ . 
n medicine, Massachusetts General Hospital. 
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going to depend largely on the interpretation of the 
x-ray films, I should like to see them at this point. 

Dr. Stantey M. Wyman: The two sets of films 
were taken approximately two weeks apart. In 
both there is seen a quite sharply defined rounded 
homogeneous shadow (Fig. 1 and 2), which lies 
midway in the chest in the anteroposterior diam- 
eter, possibly in the left upper lobe. There is a 
faint radiolucency within this dense shadow seen 
on both examinations that appears somewhat lobu- 
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lated but not shaggy or irregular. In addition this 
patient has calcific and fibrotic scars in the right 
first and second interspaces, suggesting old tuber- 
culosis. There is some calcification in the hilus to 
go along with this. There is mottled linear increased 
density in the left lower lobe and probably to a 
lesser degree in the right lower lobe that suggests 
an old chronic process of some sort. The major 
bronchi are not remarkable. 

Dr. Davenport: I am faced with the diagnostic 
differential of a discrete, nodose type of lesion located 
in the left-upper-lung field of a woman sixty-four 
years of age. The recent chest survey has turned 
up many discrete, nodose types of lesions. In many 
of these cases it has been much more difficult to 
decide to explore than in this case. Under obser- 
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vation this tumor increased in size, and: showed 
central excavation and beginning cavitation. The 
necessity for exploration was quite clear. In most 
of these cases, with this “coin” type of shadow and 
when the capsule is intact, it is useless to try to 
pursue lengthy differential diagnostic studies. If 
the capsule is intact in a tuberculoma, it is quite 
obvious that repeated examinations of the sputum 
will be of no help in making a diagnosis of tuber- 
culosis. In the cancerous, nodose lesion, if the capsule 
is intact and the tumor is not exfoliating, it is im- 
possible to pick up any cytologic data from broncho- 
scopic washings or examination of the sputum even 
with the Papanicolaou technic. This type of tumor 
is frequently beyond the range of the bronchoscope. 
We are forced in many of these cases to say: “‘What- 
ever the lesion, benign or malignant, tumor or in- 
fection, it had best be explored.” 

In t. ticular case the differential diagnosis, 
of course, is between infection and tumor and, if 
tumor, whether benign or malignant. On a per- 
centage basis a good differential point has been 
age and sex. However, the incidence of broncho- 
genic cancer has increased appallingly, and the 
median age at which it is found is becoming lower. 
Within the past month, we have had a man with 
a bronchogenic cancer at the age of twenty-nine 
who I believe is the youngest to my knowledge 
that we have had come through the Bronchoscopic 
Clinic within the past ten years.! Was this infec- 
tion, — a tuberculoma that was beginning to show 
central cavitation — or was it cancer? The differ- 
ential diagnosis should also include the rather re- 
mote possibility of a metastatic nodule. The fact 
3 that this tumor had been observed over a period 

of three years would rule out with reasonable cer- 
tainty the possibility of a metastatic nodule. The 
only exception to this generalization is the occasional 
case of hypernephroma with a solitary nodose type 
of metastatic nodule. 

The presence of calcification in the periphery of 
the shadow here is of some differential importance 
but is not definite enough for us to be certain of 
the nature of the lesion. In general, calcification 

suggests a diagnosis of a tuberculoma rather than 
tumor. However, calcification is seen in metastatic 
tumors. For example, lymphosarcoma metastasizing 
to the lung can show a definite, round, discrete 
nodule with calcification in the center. The benign 


types of tumors, the adenomas and teratomas, 
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occasionally show definite discrete calcifications on 
X-ray examination. 

The history does not suggest benign adenoma, 
There are several points against it. Most of the 
adenomas encroach upon the lumen of the bronchus 
early, and the clinical story is that of repeated epi- 
sodes of partial or complete bronchial obstruction, 
There was no evidence in this history or in the x-ray 
findings that there was involvement of the bronchial 
wall itself, and I shall therefore exclude the benign 
tumers — the adenomas, the teratomas and the 
dermoids — from the differential diagnosis. 

An intriguing temptation here is to try to link 
up the leukopenia and the relative depression of 
the polymorphonuclear leukocytes with the tumor 
seen in the x-ray films. We have seen on several 
occasions Hodgkin’s lymphoma with parenchymal 
nodose lesions that have gone on to cavity formation. 
In several such cases the rounded, discrete lesions in 
the parenchyma of the lung with abscess formation 
have been clearly connected with enlarged hilar 
lymph nodes. I will therefore exclude lymphoma in 
spite of the temptation to try to bring the blood 
picture into the diagnosis. 

I think the differential diagnosis should be nar- 
rowed down to bronchogenic cancer or a tubercu- 
loma. The peripheral types of bronchogenic cancer 
in general are most likely to be the adenocarcinomas, 
The fact that this tumor was under observation for 
a period of some three years is against bronchogenic 
carcinoma, but I cannot quite exclude it. Many 
of us will recall the case? discussed here several 
years ago that turned out to be a well differentiated 
epidermoid cancer even though the lesion had been 
seen On x-ray examination for more than eight years. 
A three-year history of x-ray evidence of a tumor 
does not, then, exclude the possibility of a malignant 
process. 

The age of this patient is somewhat against a 
diagnosis of tuberculosis, but either a nodose tu- 
berculosis with central cavitation or a bronchogenic 
cancer with beginning necrosis could give an X-ray 
shadow such as we see here and the symptomatology 
as described in the protocol. I see no way of making 
a differential diagnosis between these two P0%* 
sibilities except on a percentage basis. Because of 
the fact that the mass had been present for three 
years and that there was surrounding calcification 


with central necrosis, I would make my first diag- 
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ns on nosis a solitary tuberculous lesion, a so-called 
tuberculoma, with beginning necrosis, and my 
eg gcond diagnosis a bronchogenic cancer, with be- 
— ginning central necrosis and cavity formation. 
= It seems to me in these cases that Dr. Allen O. 
na Whipple’s* remarks concerning cases of jaundice 
a are equally applicable, “if only these patients could 
hia be referred ... before they are studied to death. ...” 
vi = 4 Valuable time can be lost in pursuing a differential 
a i diagnosis where surgical resection is clearly in- 
4 dicated from the beginning. However, there is 
‘tek | certainly a midground between clinics that report 
ee positive bronchoscopic biopsy after six attempts 
_ {9} and other clinics where resection of a tuberculoma 
che has been done through an active bronchial tuber- 
— i culous lesion not determined by previous study. 
iia: In this case I would be committed to taking out 
~— Y  theleft upper lobe whether or not there was broncho- 
Sabian genic carcinoma or tuberculosis. 
hilar Dr. Bernarp M. Jacosson: I saw this patient 
ain @o Dr. Churchill’s request. The moderate leuko- 
ld 7 penia could not be explained by any specific diag- 
¥ nosis. The postoperative course was characterized 
an by nothing unusual clinically. The white-cell count, 
hii. with the postoperative fever, rose to 11,000 or 12,000 
i © with a fairly normal differential, and the leukopenia 
ie : was nearly gone by the time the patient left the 
. - hospital. 
i. Dr. WatTeR Bauer: I think there is one thing 
7” that might be said regarding a nodular lesion of 
cal |g (tus type whether cavitation is present or not — not 
sed q that what I have to say applies to the case under 
“ 4 discussion. If one were confronted by a case of this 
i" type in the southwestern part of this country, one 
@ certainly would have to entertain very seriously the 
= i possibility of a coccidiomycosis granuloma. The 
nt 


original description of the cavitation seen in coccidi- 
= Mycosis emphasized that the cavities had paper- 
thin walls; however, it has subsequently been shown 
uo | that sloughing of the central portion of the granu- 
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loma results in a nodular lesion, with cavitation 
not unlike that seen in a tuberculous granuloma. 


CurnicAL D1acnosis 


?Carcinoma of lung. 
?Pulmonary tuberculosis. 


Dr. Davenport’s D1acnosis 


Tuberculoma of lung; ?bronchogenic carcinoma. 


ANATOMICAL DIAGNOSIS ) 


Tuberculoma of lung. 


PATHOLOGICAL DiscussION 


Dr. Austin L. Vickery: The operation referred 
to in the protocol was that of a biopsy of a lymph 
node in the right axilla, and this proved to be an 
enlarged lymph node almost entirely replaced by 
a tuberculous lymphadenitis, largely caseous. A few 
days later a left upper lobectomy was performed, and 
in the lateral aspect of the posterior apical segment 
was an area of scarring of the pleura under which 
a rubbery node could be felt. This on section proved 
to be a pretty well circumscribed laminated mass 
with a central area of cavitation about 1.5 cm. in 
diameter that corresponded to the area of trans- 
lucency Dr. Wyman pointed out. Microscopically, 
this was a typical tuberculoma. There was no 
demonstrable communication of the adjacent bronchi 
with this mass. However, in the immediate vicinity 
there was some atelectasis of the lung tissue, and 
a small bronchus showed some active tuberculous 
inflammation. In addition, there were five hilar 
lymph nodes, all of which showed the same disease. 
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j AMERICAN COLLEGE OF SURGEONS 


l Boston, having played host in recent years to 

a number of important national medical organiza- 
tions, including the American Public Health As- 
sociation and the American College of Physicians, 
may now look forward to the additional privilege 
of entertaining this fall the American College of 
Surgeons. 

The eminent sawbones that make up the fellow- 
ship of the College, now over 15,000 strong, will 
enable the historic city to bask once more in the 
strong light of a reflected glory. This, the thirty- 
sixth clinical congress, is expected to fill to over- 
flowing Boston’s hoary Mechanics Building and 
make its ancient rafters ring. 


During the Congress, from October 23 to 27. 





operative clinics will be held at twenty-four hos- 








THE NEW ENGLAND JOURNAL OF MEDICINE 








pitals of the metropolitan district, and the twenty- 
ninth annual hospital standardization conference 
will take a prominent place among the various 
official meetings, scientific sessions, motion pictures 
and technical exhibits. Five thousand or more 
surgeons are expected to attend the gathering, with 
hotel headquarters at the Statler and Copley Plaza. 

Dr. Arthur W. Allen, of Boston, former president 
of the College, is chairman of the Board of Regents, 
and Dr. Frederick A. Coller, of Ann Arbor, is presi- 
dent. Dr. Thomas H. Lanman is chairman of the 
Boston Committee on Arrangements. At the Presi- 
dential Meeting on Monday evening, October 23, 
Dr. Henry W. Cave, of New York, will be installed 
as president with Dr. Warren H. Cole, of Chicago, 
and Dr. G. Gavin Miller, of Montreal, as first and 
second vice-presidents. 

The annual convocation will be held on the even- 
ing of October 27, at which time several hundred 
new fellows will be inducted into the College, the 
Fellowship Address being given by the director, 
Dr. Paul R. Hawley, on the subject “Quo Vadimus?” 

The Journal takes pleasure in adding its welcome 
to those that are being extended to the College by 


many other institutions and organizations. 


VETERANS DEFERRED? 


Wortp War II veterans who are reserve medical, 
dental and veterinary officers should breathe more 
easily so long as instructions issued from the Office 
of the Surgeon General on September 12 remain 
effective. These instructions, the first fruit of the 
legislation providing for selective induction of phy- 
sicians and other personnel, are expected to reduce 
from 50 to 75 per cent the number of these veterans 
to be recalled. 

While the new policy will have no effect on total 
Army Medical Service recall requirements, accord- 
ing to Major General R. W. Bliss, Army Surgeon 
General, it will strengthen the preferred status of 
professional officers with World War I! service. 
This policy is considered as an interim measure, 
“designed both to protect those with the most 
military service and assure an adequate number of 
professional officers for the Army before the new 


legislation becomes effective.” It is expected that 
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venty- three or four months will elapse between the pas- 
otiads sage of the legislation and the actual entering into 
arious service of the personnel involved. 

ctures The quota that each Army area commander is 
more required to produce will remain as previously stated, 
, with but will now consist of two parts — the new special 
Plaza. | quota and the remainder of the over-all ailocation. 
sident fg The special quota will be filled so far as possible 
gents, with volunteers and reserve officers with no World 
presi- : War II service. Officers with World War II service 
of the ; will be recalled only when others are not available 
Presi. | inthe required grades and specialties. The remain- 
r 23. der of the over-all quota must be filled with volun- 


talled ter and reserve officers without wartime service, 
cago, |g and will not be filled with World War II officers. 

+and |g Allofficers with World War II service not included 
in recalls for the special quota in each Army area, 


® the release concludes, will be temporarily deferred 





ven- 
dred | from recall, except those assigned to duty with 
the i organized units. 
ctor, Such an order is obviously subject to change 
us?” without notice, as the occasion demands, and it is 
‘ome suggested that members of the Officers Reserve 
e by Corps find out their status and apply for reserve 
@ Commissions as advised by Dr. Goethals in his letter 
@ published in these columns two weeks ago. 
at FUNGOUS INFECTIONS OF THE SKIN 
jore «= =CoMPARATIVELY few investigations of fungous 
fice i infections of the skin in the Boston area have been 
ain made. However, the report by Downing, Baird 
the : and Paci, in this issue of the Journal, serves to 
hy- @ mphasize certain features of such infections. In 
uce the first place, such a diagnosis, in accordance with 
ans 800d medical practice, should be supported by 
; laboratory evidence. Microscopical examination 
tal io material — scales, hair, nail scrapings and tops 
rd- ff of vesicles — removed from a lesion is a compara- 
on tively simple procedure, and culture studies of such 
of material frequently give clues to therapy and prog- 
ce. sis. Secondly, the diagnosis of fungous infections 
: | of the feet and especially of the hands is all too 
st readily made, for patients with such a diagnosis are 
of frequent; found, with further study, to have con- 





tact dermatitis, perhaps with a low-grade second- 





ary infection. Thirdly, so many patients suspected 
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of having a fungous infection of the skin are treated 


with strong antiparasitic agents, with subsequent 
development of a severe therapeutic dermatitis and 
perhaps considerable disability, that every pre- 
caution should be taken to prevent such a compli- 
cation of a condition that, with proper treatment, 
would have been a mild dermatitis. Fourthly, it 
is brought out that most cases are of human rather 
than animal origin. Finally, it is fortunate that 
the Boston area has been spared the ringworm 
epidemics that have swept a number of the larger 
metropolitan areas of the country. 

“Athlete’s foot,” “jungle rot” and “dhobie itch” 
are frequently used by the laity to characterize a 
fungous infection of the skin. but the terms are 
very loosely used and the physician should exam- 
ine all the evidence in a given case, both clinical 
and laboratory, to make the most accurate diag- 
nosis possible and thus to arrive at the best therapy 


for the individual patient. 





HEGIRA CONTINUES 


TRIBUTE has been paid in recent issues of the 
Journal to certain intrepid pioneers who, trained in 
New England and suckled, as it were, at the very 
bosom of Bostonian conservatism, have made their 
way into the west to accept positions of academic 
trust and distinction. 

And now another name can be added to the list; 
that of Fiorindo A. Simeone, who has migrated to 
Cleveland from the Massachusetts General Hos- 
pital, where he has been assistant surgeon and as- 
sistant professor of surgery in the Harvard Medical 
School. In Cleveland Dr. Simeone has assumed the 
posts of professor of surgery at Western Reserve 
University School of Medicine and director of sur- 
gery at Cleveland City Hospital. 

Westward (again) the course of empire takes 


its way! 





The New York Express has a leader on Mr. 
Littlefield, late janitor of the Medical College 
where Dr. Parkman was murdered; and Mr. 
L. receives a severe castigation for travelling with 
a model of the College and wax figures of Park- 
man and Webster. Mr. L. has since discon- 
tinued his very objectionable course. 


Boston M. & S. J., October 9, 1850 






















BOSTON MEDICAL LIBRARY 





ANNIVERSARY DINNER 


The Massachusetts Medical Society members and 
their guests are cordially invited to attend the 
seventy-fifth anniversary dinner of the Library to 
be held at the Hotel Kenmore, Boston, at 6:30 on 
the evening of October 18. 

Dress will be optional. 

Applications for tickets at $4.50 each should be 
received at the Library at 8 Fenway not later than 
October 16. 

The Library will be closed to the public on 
October 18, and the usual services to members dis- 
continued. “Open House” will be held from 9 to 5 
for all members and their friends. 


EXHIBIT 


An exhibit of books and other material concern- 
ing the development of medicine in Boston and its 
vicinity, arranged by the director of the Library, 
will be held at the Boston Public Library from Octo- 
ber 18 to December 18. The exhibit is open to the 
public. 





CORRESPONDENCE 


HORRORS OF WAR 


To the Editor: I read with a great deal of interest the ar- 
ticle by Dr. U. K. Kiviranta entitled “Liquor Adulterated 
with Lye as a Cause of Dysphagia and Stricture of the 
Esophagus” in the August 10 issue of the Journal. 

During my service as chief of the Gastrointestinal Section 
at Walter Reed General Hospital, Washington, D. C., dur- 
ing World War II, we encountered a group of patients with 
esophageal stricture somewhat similar to that described in 
Dr. Kiviranta’s report. In our cases, we were dealing with 
soldiers who had received their strictures in an interesting 
but curious way during the Battle for Germany. | 

With typical Nazi cunning, the German troops had ob- 
served that whenever our soldiers captured a town, the first 
places that they visited were the liquor stores and wine cel- 
lars to commandeer such supplies as were left, usually for 
their own use. In a number of cases there were calamitous 
results. When the captured liquor was drunk symptoms of 
burning of the mouth and about the lips were encountered. 
This necessitated medical attention, and in a considerable 
group of patients strictures of the esophagus, as related by 
Dr. Kiviranta, developed. On examination of the liquor in- 
volved, it was found that the Nazis had, with malice afore- 
thought, adulterated the liquor, usually with lye or some 
other corrosive substance. j 

The American enlisted men, in their inimitable phrase- 
making fashion, soon applied the term “booby-trap cognac” 
to the adulterated liquor. At Walter Reed General Hospital 
it was common to call the esophageal strictures, requiring 
many months of dilatation, the “syndrome of booby-trap 
cognac.” ; 

Irvine B. Bricx, M.D. 
Washington, D. C. 
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NOTICES 


BOSTON CITY HOSPITAL HOUSE OFFICERS? 
ASSOCIATION 
The Boston City Hospital House Otticers’ Association 
will present the following lectures, to be given in the new 
Cheever Amphitheater of the Dowling Building at 7 p.m 
in its evening lecture series: soe 

October 17, Roentgen Aspects of Three Rare Diseases: 
Hemachromatosis, vitamin D intoxication and renal 
calcinosis. Merrill C. Sosman, M.D., radiologist, Peter 
Bent Brigham Hospital. : 

October 20. The Present Status of Phlebothrombosis 
Thrombophlebitis and Thromboembolism. Alton Qchs. 
ner, M.D., professor of surgery, Tulane University of 
Louisiana School of Medicine. 

October 24. An Office Cardiac Examination. Samuel A. 
Levine, M.D., clinical professor of medicine, Harvard 
Medical School. 

October 31. Vasovagal Mechanisms. The action of 
adrenalin and noradrenalin on the peripheral circulation 
of man. Henry Barcroft, M.D., Sherrington School of 
Physiology, St. Thomas’ Hospital, London, England. 

All interested persons are invited to attend. 





WOMAN’S AUXILIARY TO MIDDLESEX SOUTH 
DISTRICT MEDICAL SOCIETY 

.A luncheon and “Fashion and Furs” show (sponsored by 
Lamson and Hubbard) will be held at The Meadows, Framing- 
ham, on Tuesday, October 24, at 12:30 p.m. The cost of the 
luncheon is $2.50. 

All Auxiliary members and their friends are invited. Those 
wishing to attend should send notification, specifying num- 
ber of guests, together with a check, to Mrs. G. G. Bailey, 
153 Washington Street, Belmont. 





NEW ENGLAND PEDIATRIC SOCIETY 

A meeting of the New England Pediatric Society will be 
held on Wednesday, November 1. The scientific session, 
conducted by Dr. Allan M. Butler and members of his staff, 
will be held in the amphitheater of Building C, Harvard 
Medical School, from 2:30 to 5:00 p.m. At the evening session 
at Longwood Towers, Brookline, Dr. V. Everett Kinsey, 
assistant professor of ophthalmic research at Harvard 
Medical School, will speak on the subject “‘Present Status of 
Retrolental Fibroplasia.” 


ASSOCIATION OF MILITARY SURGEONS OF 
THE UNITED STATES 

The annual convention of the Association of Military Sur- 
geons of the United States will be held at the Hotel Statler, 
New York City, on November 9, 10 and 11. The programs 
will deal with civil defense, the defense role of the physician, 
aviation medicine, rehabilitation medicine, military medicine, 
surgery and sanitation, with discussions on the use ol the 
newest therapeutic and prophylactic agents in emergency 
conditions. Section meetings for dental, nursing, .veterinary 
and other specialty groups will be included, and several of 
the sessions will deal with the problems of the medical 
reserve. 


NEW YORK STATE SOCIETY OF 
ANESTHESIOLOGISTS 

The fourth annual Postgraduate Assembly of the i 
York State Society of Anesthesiologists will be held at the 
Hotel New Yorker, New York City, on December /, © and ¢ 
There will be nine scientific sessions devoted to ico 
and recent subjects of concern to surgeons and ancsthene> 
gists. Each session, in panel format, will be ponte 
an accepted authority on the subject to be discussed. “4 
panel will be presented by residents and fellows in td 
thesiology discussing original investigations in which the) 
have participated. . wanes 

Physicians desiring to attend the meeting méy © West 
registration form from the office of the Society 2t 137 Wes 
11 Street, New York City. 


(Notices concluded on page xvii) 
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NOTICES (Concluded from page 582) 
SOCIETY MEETINGS AND CONFERENCES 


Chemothe papy — New Preparations, Their Efficacy and 


OcroBeR 13. 
™ Pentucket Association of Physicians. 


Ffects. Dr. Chester S. Keefer. 
§30 p.m. Haverhill. 

Ocroper 14-19. American Academy of Pediatrics. Page 962 
June 15. 
OcToBER 17. 
OcTOBER L7. 


, issue of 


South End Medical Club. Page 512, issue of September 28. 


Boston City Hospital House Officers’ Association. 


Page 582. ; ' . ’ . 

OcropeR 20. Boston City Hospital House Officers’ Association. 

Page 582. . at 

Ocroper 23-27. American College of Surgeons. Page xi, issue of 
29 

ne 29. 


Ocroper 23-28. Medicomilitary Symposium for Officers of Fourth 
Naval District. Page 34, issue of July 6. 

Ocroper 24. Woman’s Auxiliary to Middlesex South District Medical 
Society. Page 582. 

Ocroper 24. Boston City Hospital House Officers’ Association. Page 582. 
Ocroper 28. Massachusetts Association of Medical Technologists. 
Page 324, issue of August 24. 
Ocroper 30-NoveMBER 3. 
240, issue of August 10. 
Ocroper 31. Boston City 
Page 582. 

OcropeR 31-NoveMBER 3. 
170, issue of July 27. 

NovemBER 1. New England Obstetrical and Gynecological Society. 
Hotel Somerset, Boston. 

Hampshire District Medical Society. Page 


American Public Health Association. Page 


Hospital House Officers’ Association. 


International College of Surgeons. Page 


NoveMBER I. 170, issue 
{ July 27. 
NovemBeR 1. New England Pediatric Society. Page 582. 
NovemBerR 5 AND 6. American Society for the Study of Arteriosclerosis. 
Page 170, issue of July 27. 
_, NOVEMBER 6-8. New England Postgraduate Assembly. 
ston, 
‘Novisen 6-9. 
letober 5. 
November 9-11. 
States. Page 582. 
NovemBer 10, American Trudeau Society. Page 280, issue of August 17. 
NovemBer 14. New England Society of Anesthesiologists. Page 512, 
sue of September 28. 
DecemBeR 7-9. New York State Society of Anesthesiologists. Page 582. 
January 31. American Academy of Orthopaedic Surgery (see Kappa 
Delta Award for Research in Orthopedic Surgery). Page 736, issue of 
May 4 
Fepruary 13. New England Society of Anesthesiologists. Page 512, 
sue of September 28. 


Hotel Statler, 
International Medical Assembly. Page 548, issue of 


Association of Military Surgeons of the United 


District MeEpIcAL SocIEeTIES 


HAMPSHIRE 
NovemBer 1. 4:30 p.m. Northampton State Hospital. 
January 3. 4:30 p.m. Veterans Administration Hospital, Northampton. 


Marcu 7. 4:30 p.m, Cooley-Dickinson Hospita!, Northampton. 
May 2. 4:30 p.m. Annual Meeting. Jones Library, Amherst. 


MIDDLESEX SOUTH 


Ocroper 24. Woman’s Auxiliary. 


12:30 p.m. 
ham. 


The Meadows, Framing- 


CaLeNDAR OF Boston District FoR THE WEEK BEGINNING 
Tuurspay, OcToBerR 19 
Fray, Octoper 20 
*9:00 a.m.-12:00 m. Combined Medical and Surgical Staff Rounds, 
Peter Bent Brigham Hospital. 
10:00 a.m. Surgical Clinic. South End Health Unit, 57 East Con- 
‘ cord Street, Boston. 
1:30 p.m. Tumor Clinic. Out-Patient Department, Mount Auburn 
«7 Hospital, Cambridge. 
be a Boston City Hospital House Officers’ Association. Dowling 
ullding, 


Monpay, Ocroner 23 


*11:30 a. n.-12:15 eeu Clinical Conference. South End Health 
api 57 East Concord Street, Boston. Dr. Cleaveland Floyd 
*12:15-1-1 P. m. Clinicopathological Conference. Main Amphi- 
theater, Peter Bent Brigham Hospital. 
luespay, Ocrorer 24 


$)9.Jc_1.1¢ 

12:15-1:15 p.m. Clinicoroentgenological Conference. Peter Bent 
Brigh Hospital. 
, Woman’s Auxiliary to Middlesex South District Medi- 
cal § ty. The Meadows, Framingham. 


a .m. Pediatric Rounds. Burnham Memorial Hospital 


ragr Ch''dren, Massachusetts General Hospital. ’ 
"Build soston City Hospital House Officers’ Association. Dowling 
1 
Weowespay, OBER 25 
*12:00 m 


" inical Conference. Margaret Jewett Hall, Mount Auburn 
Ospita!, Cambridge. 


Med; 10 p.m. Clinicopathological Conference. (Children’s 
edi Center.) Amphitheater, Peter Bent Brigham Hospital. 


jical profession. 

















BOSTON UNIVERSITY SCHOOL OF MEDICINE 


Postgraduate Course for General Practitioners 
AT THE 
MASSACHUSETTS MEMORIAL HOSPITALS 
NOVEMBER 1, 1950, to APRIL 25, 1951* 
Wednesdays—2:00 to 4:00 p.m. 
DR. CHESTER S. KEEFER in charge 


The course will stress modern advances in diagnosis and treatment of 
common diseases encountered in practice. Representatives of the 
medical and surgical specialties will participate. The course will com- 
prise a total of 50 hours and will comply with the requirements of the 
American Academy of General Practice. Tuition — $100 


For further information apply to the Dean, Boston UNIversity 
Scuoou or Mepicine, 80 East Concord Street, Boston, Massachusetts. 


*There will be no exercise on November 8 because of the New England 
Postgraduate Assembly. 
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